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NEW YORK, SATURDAY, FEBRUARY 10, 1900. 

THE NICARAGUA CANAL BILL— AN AFFRONT TO 
THE NATION. 

The action of the House and Senate Committees in 
reporting a bill for the immediate construction of the 
Nicaragua Canal, before the expert commission ap- 
pointed by the President has had time to make its re- 
port, is one of the most humiliating affronts ever of- 
fered to the Chief Executive of the American nation. 
Unfortunately, the whole Isthmian Canal question is 
so technical and so little understood, that the shame- 
ful significance of what is just now happening in Con- 
gress is little likely to be realized by the mass of the 
American people. Nevertheless, it is a fact, and we 
say so deliberately, that the conspiracy on the part of 
the House and Senate committees to jostle the Presi- 
dent and his commission out of the way, and jam this 
canal bill through Congress with a rush, is a proceed- 
ing so brutal, so redolent of the " pot-house politician," 
as to be almost without a parallel in the history of 
American politics. 

Briefly stated, the history of the Isthmian Canal 
question is as follows: In 1892, whin the Maritime 
Canal Company, which was attempting to build the 
Nicaragua Canal, began to run out of funds, the Sen- 
ate introduced a bill authorizing the Government to 
guarantee the bonds of the Company to the extent of 
$100,000,000. Congress very properly refused to do this 
without investigation, and in 1895 appointed a com- 
mission, presided over by General Ludlow', to make 
a personal examination of the route. This commission 
reported that the surveys of the Maritime Company 
were incomplete, its plans largely impracticable, and 
that the cost of the canal would be 100 per cent greater 
than the estimate, or $134,000,000 instead of $67,000,000 
as estimated by the Maritime Company. It was fur- 
ther suggested that $350,000 be appropriated for a 
commission to make such a thorough examination as 
would enable a reliable estimate of the practicability 
and cost of the canal to be made. Acting on this sug- 
gestion, Congress in 1897 authorized the appointment of 
the Walker Commission, which reported last May that 
with certain radical changes in the' route and construc- 
tion, the Nicaragua Canal could be built for a sum 
which two of the members put at $118,000,000, and the 
third, who was the ranking Engineer of the Commis- 
sion, estimated at $135,000,000. 

During the last Congress, however, there was pub- 
lished a report of unimpeachable authority on the 
present stare and possibilities of the Panama Canal — a 
scheme which the American public, and indeed the 
world at large, supposed to be practically defunct. 
This report was drawn up by an international com- 
mission composed of several of the most distinguished 
canal and hydraulic engineers in America and Europe, 
who, after a careful consideration of the revised plans 
for the completion of the canal, reported that they 
were thoroughly feasible and that the canal could be 
completed for the sum of $102,000,000. The publication 
of the report produced a lengthy discussion of the com- 
parative advantages of the two routes, in which it was 
shown that the Panama Canal would be shorter, 46 
miles against 170. that the danger zone, or the length of 
canal in which ships would be above tide water, would 
be only 23 miles as against 157 miles, and that two good 
terminal harbors existed.at Panama as against none at 
Nicaragua. It was stated that the Panama Company 
would agree to the United States completing the Panama 
canal and holding the controlling interest, and it was 
suggested that as this government had already by treaty 
guaranteed the neutrality of the Panama route, it would 
be folly toconstruct a second canal when by taking hold 
of the Panama project we could secure every advantage 
of a military or political nature that would accrue at 
Nicaragua, in additiontoother advantagesof aphysical 
and commercial nature that existed only at Panama. 

During the last Congress a desperate effort was 
made to rush through a bill authorizing the im- 
mediate construction of the Nicaragua Canal ; but 
after exhaustive debate the obviously wise con- 
clusion was reached that it would be better to ap- 
point another commission for the express purpose 
of examining not merely the Nicaragua and Pan- 
ama routes, bat any other possible route across 
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the Isthmus. The President was accordingly em- 
powered to appoint an Isthmian Canal Commission, 
and one million dollars was appropriated for its ex- 
penses. The commission was dispatched on its mis- 
sion, and will probably report some time during the 
coming summer. 

Obviously, the proper course is to await pati- 
ently the handing in of this report ; but for some 
occult reason, the " friends " of the Nicaragua scheme 
have undertaken to ignore the President, his commis- 
sion, and the clearly expressed will of the country, and 
make a desperate effort to commit the nation to the 
construction of one particular canal, before the 
country has been informed whether its route is the 
best that can be chosen. 

In the absence of any explanation of such undigni- 
fied proceedings, one is driven to the conclusion that 
the principal movers in this matter are afraid of the 
forthcoming report, and realizing that Nicaragua may, 
after all, prove to be inferior to some other location, 
they are flouting the President and the people in an 
attempt to "jam " a Nicaragua bill through Congress 
before the truth has a chance to be made known. 

. —<>>*■ 

THE BILL FOB ESTABLISHING A HIGH COURT 
OF PATENTS. 
In a previous issue, in which we discussed sundry 
bills that have been submitted to the present Congress 
in Washington, we took occasion to comment favor- 
ably upon Senator Hansbrough's Bill, No. 1883. The 
same bill was also introduced in the House of Repre- 
sentatives, and is there known as House Bill No. 5294. 
An informal hearing took place before the Senate 
Committee on Patents on Wednesday, January 31, and 
also before the House Committee on Patents, on the 
same day. In order that the matter of said bills be 
more properly understood by our readers, we will here 
give a brief comment . 

The first object of the Hansbrough Bill is to create a 
Court of Appeals in which patent, trademark and 
copyright cases shail be finally determined on appeal. 
The different Circuit Courts are to retain original juris- 
diction, but from their decisions an appeal shall be 
taken, not to the existing Circuit Courts of Appeal, 
but to the central or single Appellate Tribunal, which 
under this bill is to be created. All those who have 
followed the course of decisions in the different Circuit 
Courts of Appeal since they were established in 1891, 
cannot fail to observe that a diversity of judicial in- 
terpretation has in many cases been given to the same 
question. Thus, for example, in regard to the sup- 
posed trademark on Syrup of Figs, the Circuit Court 
of Appeals in the Ninth Circuit has held that term to 
be a good and valid trademark, while in two other 
circuits it has been held to bean improper trademark ; 
so that in certain parts of the United States a person 
is justified in putting up a mixture called Syrup of 
Figs, while in other parts of the United States he will 
be instantly enjoined from doing so. The same hap- 
pened with regard to the trademark or supposed trade- 
mark Pocahontas on coal. In the Fourth Circuit, the 
Circuit Court of Appeals sitting in Richmond, Vir- 
ginia, held Pocahontas not to be a good trademark on 
coal, while in the First Circuit, in Boston, in a decision 
later than the Richmond decision, it was held that 
Pocahontas was a good trademark on coal ; so that 
people in Virginia may sell under that name that 
which in Massachusetts will be absolutely prohibited. 
In patent matters a similar grade of confusion has 
already commenced to arise. We may refer to a certain 
windmill patent which was held valid by one Circuit 
Court of Appeals and invalid by another. Confusion 
thus created results in a multiplicity of evils. In the 
first place, the more direct evil is that things which 
are permitted in one part of the country are prohib- 
ited in another. In the second place, however, and 
the more important evil, is that the respect for final 
adjudication of federal courts is materially lessened 
whenever it appears that the courts themselves are at 
loggerheads. Hence the Hansbrough Bill deserves 
and receives our commendation, because it seeks to do 
away with every possibility of conflicting decisions. 
It moreover particularly provides that whenever, in 
the opinion of the Supreme Court of the United States, 
it seems proper that the decision of the final Court of 
Appeals be brought up for review, the power to do so 
is specifically lodged in the Supreme Court. When we 
consider the vast amount of capital invested in pat- 
ented inventions, the protection required by inventors 
to sustain their valid patents and by the public at 
large to have invalid patents properly branded as such, 
the necessity for a single tribunal which will shape the 
course of patentees and duly instruct them as to their 
rights, will do away with a great deal of unnecessary 
friction and litigation. 

But apart from the matter of patents, we all know 
that lately the matter of trademarks has -assumed a 
degree of importance heretofore not sufficiently ap- 
preciated. We cannot buy any article of manufacture, 
from a box of shoe blacking up to the finest tool, re- 
garding which the name of the producer, his peculiar 
label or trade indication is not deemed a guarantee of 
genuineness, It may be safely stated that most of 
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the capital that is invested in the manufacturing in- 
dustries of the country which is not based upon 
patents is based upon the right to trademarks and 
trade names. Their protection, therefore, is of per- 
haps still greater importance than that of patents. 
For this reason the uniformity of decision which will 
follow the adoption of Senator Hansbrough's Bill will 
be of the utmost value to every inhabitant of the 
country. 

Another branch of Senator Hansbrough's Bill deals 
with the abolition of the existing Circuit Courts of Ap- 
peal. This is a matter which, in our capacity as 
spokesman for inventors and manufacturers, does not 
enter our jurisdiction as fully as the branch already 
touched upon. Nevertheless, we are informed, on in- 
quiry, that the present condition of affairs is coupled 
with many objectionable features. We now have nine 
circuit Courts of Appeal. The circuit judges, sit as 
appellate judges ; their courts are in the same buildings 
in which the judges who hear cases originally also hold 
forth. Necessarily local prejudices and local interest 
are liable to affect, therefore, the one of these tribunals 
as much as the other. Principal, however, is the ob- 
jection that the circuit judges who take their places 
are in personal touch with the judges who sit over them 
on appeal ; that matters pending in the Circuit Courts 
might, therefore, be frequently discussed by all the 
judges, and that the appeal finally taken by one who 
deems himself aggrieved by a decision of the Circuit 
Court is frequently taken to two or three judges whose 
opinions have already been expressed to the circuit 
judge below and who, therefore, are not properly qual- 
ified to sit on appeal. Hence in all matters of litiga- 
tion the Appellate Tribunal should be removed from 
personal contact with the lower court. 

A similar principle is applied in the State courts of 
nearly every State, very pointedly in those of the 
State of New York. The Court of Appeals in Albany 
is not in touch personally with the judges who hear 
eases originally, nor with those of the General Term. 
In this manner, therefore, the Hansbrough Bill, in 
seeking to remove all appeals from local circuits and 
bring them into the city of Washington for final dis- 
posal, operates in a direction to. which we can only give 
our most sincere approval. 

Of the desirability of establishing a final Court of 
Appeal for patent cases, there can hardly be two 
opinions. The abolition of the existing Circuit Courts 
of Appeal, however, is a matter which doubtless ad- 
mits of much discussion. The two questions, in our 
opinion, may, therefore, well be presented to Con- 
gress in separate bills, so that each proposition may be 
determined without affecting the other. It is to be 
hoped that the sponsors of the Hansbrough Bill 
adopt this course. 



DISTANCE AND SPEED. 

The question raised by a correspondent in,a letter 
which we publish in another column, as to the proper 
use of the term " knots" in speaking of the speed of a 
vessel, is capable of a broad application, and 
touches a wide variety of technical subjects, in which 
reiterated use is made of terms relating to speed and 
power. Speaking literally, our correspondent is cor- 
rect when he says "if the word indicates a measure of 
speed, then the words 'an hour' are superfluous, and 
incorrect. If it is a measure of distance, then in refer- 
ring to the speed of a vessel it should always be fol- 
lowed by the words 'an hour.'" 

When used alone, without any qualifying phrase, the 
word "knot" is unquestionably a measure of dis- 
tance, as when we say that a ship has traveled a thou- 
sand knots, where we merely wish to indicate the 
distance covered without any reference to the speed ; 
but when the term is qualified by a statement of time, 
whether written or understood, it becomes a measure 
of speed. Strictly speaking, when used to indicate 
speed, the term should never be written without a 
qualifying phrase. Custom, however, has sanctioned 
the occasional use of "knots" without the qualifying 
"an hour." Our own practice is to use the abbrevi- 
ated form only when, as in the case quoted by our cor- 
respondent, the full form "knots an hour" occurs in 
the context. Parallel cases are to be found in the de- 
scription of the velocity of guns or the speed of rail- 
way trains, where the phrase "velocity of 3.000 feet" 
is used, meaning 3,000 feet per second, or where a train 
is spoken of as running at a "40-mile" speed, meaning 
that it is running at a speed of 40 miles an hour. The 
tendency toward abbreviation is strong in this busy 
age, however much the purists may deplore it, and 
this tendency is nowhere more manifest than in the 
English language, especially as used in America. It is 
not improbable that, before the century is very far 
advanced, the term "knots," where the context is such 
as to show that it cannot refer merely to distance, will 
be in universal use to designate speed. Ordnance 
men have overcome the difficulty by making use of the 
compound term "foot-seconds," and another instance 
of abbreviation is found in the term " watt-hours." 
In the special case under consideration, moreover, 
where the context is such as to prevent any ambiguity 
as to the precise meaning of the writer, considerations 
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of euphony call for the occasional omission of the re- 
dundant "an hour." The repetition of these qualify- 
ing terms every time we mention the speed of a vessel 
or train, or the velocity of a projectile, would in many 
instances become positively irritating.- 



REGULATION OF THE NICARAGUA CANAL 
SUMMIT LEVEL. 

Unquestionably the problem of regulating the sum- 
mit levei of the Nicaragua Canal, a letter upon which 
subject will be found on another page, is one of the 
most important connected with that colossal under- 
taking, and as far as our study of the question has 
cone we are inclined to think that at the present stage 
of the investigation it is not only one of the most im- 
portant problems, but one upon which there is a call 
for more complete and reliable data than is at present 
available. 

A study of the various reports which have been made 
on t he Nicaragua project shows that every engineer who 
has investigated it looks upon the question of the regula- 
tion of the summit level as one that must be faced and 
satisfactorily settled before any other, since upon the 
complete control of the summit level depends the suc- 
cess of the whole canal. We consider that the report of 
General Ludlow of 1895 contains the most conserva- 
tive, unbiased, and sagacious estimate of the possibili- 
ties of Nicaragua that has been made to date. Un- 
fortunately the Commission was not given sufficient 
time to make the necessary gagings and obtain the 
proper hydraulic and other data necessary for a com- 
plete report. The project of the Maritime Canal Com- 
pany, upon which the report was made, contemplated 
maintaining the lake at a minimum elevation of 110 
feet above mean tide. Commenting upon this, the re- 
port pointed out that the gagings of Childs, in 1851, 
and of Lull, in 1873, mentioned a low water level of 
102 28 feet and that it was not certain that these gag- 
ings were taken at extreme low water. The gagings by 
the Ludlow Board, in 1895. showed a low water stage 
of 1018 feet and a measured discharge of 9,420 cubic 
feet a second. Lull's profile, moreover, showed that 
on May 2, 1872, the lake was only 10087 feet above 
mean tide. Again, the officers of a steamboat plying 
on Lake Nicaragua pointed out to the Ludlow Com- 
mission a low water mark of 986 feet, a reading which 
was confirmed by residents at the head of Lake Nicara- 
gua, who further indicated a ledge of rock whose ele- 
vation was 98 5 feet, which had been bare at low water. 
William Climie, a civil engineer, who has resided in 
Nicaragua for many years, reported a low water stage 
of 97'C feet above mean tide. The discharge at this 
last stage was only 3.400 cubic feet per second. 

The problem of regulating the summit level, briefly 
stated, is this : The engineer must determine upon 
a minimum summit level, at which the minimum 
allowable depth of water in the canal at the summit 
level, including, of course, the lake, will be maintained, 
and if the inflow into the lake during the dry season is 
less than the amount of water lost by evaporation, by 
outflow through the river San Juan, and by lockages, 
then water must be stored either in the lake itself or 
in its feeders, in sufficient quantities to make up, and 
more than make up during the dry season, for that lost 
by evaporation and other causes. General Ludlow 
estimates that the lake would be lowered in sixty days, 
if there were no inflow and no discharge except for 
canal purposes, about \% feet, and that if the lake is to 
be at 110 feet at the end of the dry season, it must 
be at lllj^ feet at the commencement of it. 

In addition to maintaining the summit level, there 
is the problem of controlling the discharge of the sur- 
plus waters in the wet season. While this is just as 
important for the success of the canal, it is not perhaps 
so difficult, if a suitable means of getting rid of the sur- 
plus waters can be found. The Walker Commission 
propose to provide large spillways or movable weirs 
both on the San Juan River to the east of the lake 
and on the Rio Grande to the west of it, the former to 
have a maximum capacity of 85,000 and the latter of 
20,000 cubic feet per second. They suggest that the lake 
be controlled between a maximum elevation of 110 and" 
a minimum of 104 feet, by arranging to have it 108 
feet at the approach of the dry season, drawing it 
down to 106 feet during this season, and allowing it to 
rise during the wet season to 108, at which level the 
spillways would be opened and the subsequent rise 
held under control. This proposal to regulate within 
a range of 6 feet is qualified by the fact that the United 
States own records of rainfall, etc., are not sufficient 
to give these estimates the absolute reliability that an 
undertaking of this magnitude demands. More com- 
plete data, however, are now being gathered by the 
Walker Commission. 

The magnitude of the problem of regulation may be 
judged from the fact that in an extreme dry season 
the figures of the Commission show that storage must 
be provided sufficient to raise the level of the lake by 
4 feet over its whole area of 3,000 square miles. This 
represents an amount of water equal to about 2,700,- 
000,000,000 gallons, or about ninety times as much as 
will be contained in the new Croton reservoir. In an 
extreme wet season it will be necessary to take care of 
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a flood of water that would raise the level of the lake 
about 9 feet, an amount that would fill the great 
Croton reservoir two hundred times over. Facts such 
as these rebuke the unseemly haste with which Con- 
gress would rush the nation into the active construc- 
tion of this stupendous work before the engineers 
have time to fully complete their investigations. 
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REPORT OF THE SMITHSONIAN INSTITUTION. 

Dr. S. P. Langley, secretary of the Smithsonian In- 
stitution, has just issued his annual report for the year 
ending June 30, 1899, which gives a general idea of the 
affairs of the institution and its bureaus. The opera- 
tions of the institution are constantly on the increase, 
and in many cases science is not only being advanced 
by researches actively promoted in nearly every de- 
partment of knowledge by its own officials, and by the 
preparation of the results for publication, but it is also 
carried on by grants to special investigators and ex- 
plorers. Through the National Museum, the Bureau 
of Ethnology, the National Zoological Park, the Astro- 
physical Observatory, researches are encouraged in all 
branches of natural history, zoology, anthropology 
and astrophysics both by the opportunities afforded in 
Washington and by aid given students elsewhere. The 
institution issues and freely distributes three classes of 
publications and the instruction of the people is not 
forgotten, since through the museums and parks.great 
object lessons are placed before hundreds of thousands 
of visitors to the national capital from all parts of the 
United States. There are 31.000 correspondents, of 
which 20,000 are in Europe and Asia, thus facilitating 
the exchange of publications and intercourse between 
governmental and learned societies, institutions and 
■scientific men. 

Standing near the threshold of the second half cen- 
tury of the institution's life, it is plain to see that 
scientific conditions have changed, and it is easy to 
estimate the relative position which the institution 
holds to American and foreign scientific endeavor. 
The most noteworthy fact is the much greater esteem 
in which American science is held abroad, the better 
knowledge had of its representatives and the more 
friendly and even intimate relations between Ameri- 
can workers and their foreign colleagues. To this end 
it may unquestionably be said that the institution has 
contributed a very large share and that its influence 
abroad has so notably increased during the past ten 
years as to constitute a very gratifying fact. The 
institution is recognized by the Department of State 
as the adviser in matters relating to international 
science, and there is probably no department or bureau 
of the government which does not at some time or 
other require the aid of some member of the staff of 
the institution. The total permanent fund of the in- 
stitution amounts to $912,000, and the total receipts for 
the year were $66,023, and during the fiscal year 1898-99 
Congress charged the institution with the disburse- 
ment of the following appropriations: International 
Exchanges, $21,000; Bureau of Ethnology, $50,000; 
Preservation of the Collections of the National Museum, 
$165,000 ; other items, $82,000 ; the National Zoological 
Park, $65,000 ; and the Astrophysical Observatory, 
$10,000. Estimates for the fiscal year ending June 30, 
1900. were considerably larger than this amount, and a 
larger portion of the sum asked for was appropri- 
ated. 

A small room has been set aside in the institution 
building in the south tower, and alterations have been 
made with a view to increasing its light and cheerful- 
ness, and plans are being prepared for the purpose of 
bringing together in a simple and attractive manner 
objects which may be of interest to children. This 
will tend to awaken the minds of the children who 
may see the collection and also set an example which 
may result in other collections being arranged for 
children in various parts of the country. There is al- 
ready a museum of this kind in Brooklyn of consider- 
able proportions belonging to the Brooklyn Institute. 
Various other improvements have been made in the 
buildings. The institution has found it possible to 
render aid to investigation by means of the income of 
the Hodgkins fund. As in past years a large amount 
of exploration work has been accomplished by the in- 
stitution through the National Museum and the Bu- 
reau of Ethnology, particularly in anthropology and 
natural history lines. It was found possible to make 
limited investigations in Porto Rico, and when the 
time is opportune it is hoped that extended explora- 
tions can be made in our new possessions. A number 
of publications were issued and the number of volumes, 
pamphlets, charts, etc., added to the library aggregated 
36,663. The great majority of these were transferred 
to the Smithsonian collection in the Library of Con- 
gress. 

Delegates attended the International Congress of 
Zoology, the International Congress of Orientalists, 
and the Conference on an International Catalogue of 
Scientific Literature. Several bureaus of the institu- 
tion participated in the Trans-Mississippi Exposition 
at Omaha, and preparations are being made for making 
an exhibit at the Pan-American Exposition at Buffalo, 
in 1901. The acquisitions to the National Museum 



during the past year numbered 200,000 specimens. A 
considerable number of valuable animals have been 
added to the Zoological Park. The primary object for 
which Congress established the Zoological Park was 
the preservation of the fast vanishing species of the 
American animals, and circulars have been prepared 
by the secretary describing the Zoological Park, and 
these have been distributed to United States officers 
throughout the world, and they are thus informed of 
the special needs of the Park, and the best methods 
of caring for the animals to be transported have been 
explained. The operations of the astrophysical ob- 
servatory during the last year have been of continued 
interest, although the work is done under difficulties, 
owing to the excessively confined quarters, which were 
originally intended only for temporary sheds for the 
instruments. 

Personal investigation into the phenomena of the 
Welsbach mantle have been conducted with the bolo- 
metric apparatus by the Aid Acting in Charge. The 
curves obtained show that all artificial lights are most 
extravagantly wasteful of energy in that they are ab- 
sorbed in the infra-red and not in the visible spectrum. 
Nature here, as elsewhere, does what we cannot, for 
the glow-worm and the firefly are still able to confine 
their exertions to the production of light with com- 
paratively little heat, and they set us an example 
which would add millions to the nation's wealth if we 
could imitate it successfully on a commercial scale. 

^ 1 % 1 ^ 

THE FOREIGN COMMERCE OF THE UNITED STATES 
IN 1899 

In 1899, the foreign commerce of the United States 
amounted to over $2,000,000,000, and of this enormous 
sum more than three-fifths was exports, and less than 
two-fifths imports. The Bureau of Statistics of the 
Treasury has just issued some figures showing that 
the imports were $799,834,620, while the exports 
amounted to $1,275,486,641 ; the excess of exports over 
imports was $475,652,021. This is a larger excess than 
in any preceding year with the exception of 1898, and 
of these exports, manufactures form a larger proportion 
than ever before, while on the other hand raw ma- 
terials for the use of our manufactures form a larger 
proportion than ever before. Of the exports, more 
than 30 per cent are manufactures against 26 per cent 
in the fiscal year of 1897, 23 per cent in 1895, 20 per 
cent in 1885 and 12 per cent in 1860, and of the imports 
33 per cent are articles in a crude condition which 
enter into the various processes of domestic industry, 
and products of agriculture form 63 per cent of the 
exports against 70 per cent in 1898 and 83 per cent in 
1880. The wonderful growth of our export trade is an 
indication of our great prosperity. 

— < » > — 

AN INTERNATIONAL ASSOCIATION OF ACADEMIES. 

The special committee appointed by the Royal So- 
ciety of London has given an account of the prelimi- 
nary conference held at Wiesbaden for the organiza- 
tion of an international association of academies, which 
is to be carried out upon thy following basis. The as- 
sociation will consist of a general assembly and a 
council of administration. The general assembly will 
be formed of delegates sent by the different academies, 
each academy having the right to send as many dele- 
gates as it considers necessary, but as to questions of 
organization, each academy will have but one voice. 
The assembly will unite once every three years, but in 
certain cases this time maybe modified. It will be di- 
vided into two sections devoted respectively to the 
sciences and to literature and philosophy. These sec- 
tions may hold separate meetings, and the decisions or 
information which may be arrived at in either section 
will be brought before the general assembly for con- 
firmation. In the intervals between the meetings of the 
assembly, the affairs of the association will be con- 
ducted by a council formed of one or two representa- 
tives sent by each academy. 

■»<«>■» 

THE WORLD'S PRODUCTION OF PRECIOUS METALS. 

The year 1899 would have been a record breaker in 
the production of gold, had it not been for the con- 
ditions in South Africa, but it is estimated the produc- 
tion will amount to 968,000 pounds. The Witwaters- 
rand will probably, after peace has been restored, pro- 
duce 5,000.000 and the other districts in Africa 250,000 
ounces, or approximately double the production of 
1897. The United States. Australia and Canada also 
contribute an increase, so that the twentieth century 
will commence with a yearly production of about 
1,014,000 pounds, of a value of $305,360,000, which 
means that the output of gold alone will exceed by 
$119,000,000 the average production of gold and silver 
combined in the years between 1866 and 1870. Prom 
the discovery of America up to the year 1899, there 
were produced 32,514,329 pounds of gold. 



The sum of $7,550 has been given by Profs. Haeckel, 
Conrad and Fraas to be awarded for the best essays 
submitted on the application of the Darwinian theory 
to international political development and legislation. 
The essays must all be submitted prior to December, 
1902. 
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AN AUTOMATIC DEVICE FOB STOPPING ENGINES. 

An improved device has been invented by John J. 
Kaye, of Nevvburg, N. Y., which is designed for stop- 
ping an engine in an emergency either automatically or 
manually, without the aid of an engineer. Fig. 1 is 
a side elevation of an engine with the improvement 
applied. Fig. 2 is a sectional plan view of a gate-valve 
employed. Fig. 3 is a sectional side elevation of the 
gate-valve. Fig. 4 shows a speed-limiting arrange- 
ment. 

Between the steam-supply pipe and the boiler a gate- 
valve is arranged, which suddenly shuts off the steam 
in case of an emergency or when the engine runs at a 




KAYE'S AUTOMATIC DEVICE FOE STOPPING 
ENGINES. 

speed in excess of the normal. The gate consists of 
disks hung on an arm secured to the inner end of a 
shaft. A spring, coiled about the shaft, serves to close 
the valve. The valve is normally held open by means 
of a locking device consisting of a U-shaped arm con- 
nected with the valve shaft, which arm is engaged at 
its middle by the hook end of the armature lever of a 
pair of electromagnets. These electromagnets are in 
a main circuit containing a battery and a push- 
button incased in a box located at any- distance from 
the engine; so that in case of emergency, the button 
can be pressed to complete the circuit and cause the 
electromagnets to attract the armature-lever, thereby 
moving the hook out of engagement with the arm and 
causing the spring to turn the shaft in order to swing 
the gate-valve into closed position. The steam is thus 
cut off almost instantaneously. A number of push 
buttons can be distributed about a factory,' all connect- 
ed, with the engine furnishing power, so that all ma- 
chinery can be stopped whenever it may be necessary. 

A branch-circuit is connected with a speed-limit de- 
vice consisting of springs secured at one end to a sup- 
port fixed to the engine-shaft, and at the other end to 
a cam sliding on the engine-shaft. Balls are held on 
the springs (Fig. 4), and are forced outward when the 
speed becomes excessive, thereby impinging against a 
lever which automatically operates a circuit-closer and 
actuates the gate-valve in the manner described. 

A second branch-circuit is connected with a circuit- 
closer applied to the governor. When for any cause 
the governor refuses to operate and the balls hang 
down, then the circuit is automatically closed and the 
steam cut off by the gate-valve. Hence when the gov- 
ernor and co-operating parts are injured, the engine is 
almost instantly stopped. The gate-valve when 
it has been closed can be reset "by means of a 
handle attached to the valve-shaft. 



NODES AND LOOPS. 

BY H. J. HOFJIBER, 8.J. 

To anyone who has ever attempted to explain 
the action of sound waves in an organ pipe,' the 
contrivance shown will at once commend itself. 
Ordinary textbook diagrams serve only to bewilder 
the student on this somewhat intricate point in 
physics. He is constrained to fix his attention at 
one and the same time upon two different longi- 
tudinal waves meeting each other at every pos- 
sible phase and always under the guise of sine 
curves. What a relief could he turn from the life- 
less page of his book to an illuminated screen 
where the direct and reflected waves might be 
seen moving toward each other with perfect dis- 
tinctness, and the resultant showing itself at every 
instant with, infallible accuracy, and where, above 
all, the corresponding longitudinal waves might 
be seen advaneingside by side with their disguised 
representatives ! Such precisely is the result ob- 
tained by the sound-wave lantern-slide. It was 
devised by the writer under pressure of the above 
difficulty. 

It consists of a wooden frame of a size suited to 
the lantern and four half-inch rollers about which 
moves a transparent belt of celluloid film. Upon 
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this is traced a sine curve together with the correspond- 
ing longitudinal waves represented by dots properly 
spaced. The two inner rollers serve merely to bring 
both parts of the belt together into focus, as shown in 
the separate view. A wire sine curve which revolves once 
for every wave on the belt represents the resultant of 
the direct and reflected waves at every possible phase of 
combination. This wire sine curve is connected with 
one of the rollers by means of small cogwheels. Now, 
by turning the thumb-screw at the end of the slide, the 
rollers are made to revolve, and one part of the belt to 
move to the right and the other to the left, thereby 
causing the waves to advance toward one another con- 
tinuously. The wire sine curve keeps exact pace with 
the two waves and shows at every instant the alge- 
braic sum of their combined ordinates. The perpen- 
dicular dark lines crossing the field mark the position 
of the stationary nodes and loops. 

The practical results of the apparatus will be better 
understood by inspecting the accompanying diagrams. 
The first five show the direct and reflected waves under 
various relations of phase together with their result- 
ants, which are represented by the heavy sine curves. 
In No. 1, where the waves are exactly opposed to one 
another, the resultant is zero, and this is represented 
on the screen by the wire when its curves are in the 
same plane as the eye of the observer. The other four 
diagrams show a gradual increase in the resultant, 
until in No. 5 it is almost a maximum. 

Nos. 6 and 7 are a representation of two ways in 
which the curves may be traced upon the film. In No. 
6 the ordinates of the sine curve represent displace- 
ment of particles ; the ordinates above o x displace- 
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DIAGRAMS OF SOUND WAVES. 




EDGE VIEW OF THE ENDLESS FILM. 



ment to the right of the point of rest, and those below 
x displacement to the left. In this case, however, an 
allowance of half a wave, length must be made in the 
position of the resultant, owing to the fact that right 
and left have interchanged places in the reflected wave. 
This point is beautifully shown upon the screen. In 
No. 7 the ordinates represent different degrees of rare- 
faction and condensation, which, not bearing the rela- 
tions of right and left, are not disturbed by being re- 
versed in the reflected wave. The displacement 
method, however, has the advantage of being more 




SEEPOLLET ACETYLENE GENERATOR. 

realistic and definite, as in this case the transverse 
displacement in the sine curve corresponds exactly to 
the longitudinal displacement of air particles in sound 
waves. 




SOUND WAVE LANTERN SLIDE. 



SEEPOLLET ACETYLENE GENEEATOB. 
A new form of acetylene generator has been in- 
vented in France by Messrs. Letang and Serpollet, in 
which a constant and regular production is aimed at, 
the supply ceasing when the gas is not used. The in- 
ventors have obtained good results with this apparatus 
in the lighting of cars and automobiles, and the Com- 
pagnie G6ne>ale des Omnibus have lately made trials 
of this system with reference to lighting the cars of the 
Louvre-Vincennes line. The carbide of calcium is 
treated by immersing it in petroleum for several weeks 
until it is well impregnated, and afterward giving it 
an exterior coating of glucose. The presence of the 
latter gives rise to the formation of a soluble organic 
salt of calcium, which facilitates the reaction and the 
proper disengagement of gas. The petroleum seems to 
protect the carbide from the action of the air. To this 
product the inventors have given the name of " acety- 
lithe." 

The generator consists of an outer cylinder, A, of 
tinned brass, filled with water to three-fourths of its 
height. To the bottom is fixed a basket-like receptacle, 
C, containing the carbide. The cylinder, Q, open at 
the bottom, is attached to the cover, and when lowered 
into the water causes the level to descend to a point 
below the recipient, C. If however, the cock, R, is 
opened, this level rises, and the water reaches the car- 
bide, causing an evolution of gas. Upon closing the 
cock, the pressure of the gas causes the water-level to 
redescend, and the production ceases. The upper 
part of the cylinder, Q, is narrowed, and contains 
a layer of untreated carbide between two layers 
of cotton, for cleaning and drying the gas. This 
apparatus, with a consumption of 3 kilogrammes 
of acetylithe, will generate one cubic meter of 
acetylene, which burns from 7 to 8 hours in the 
group of burners devised by the inventors, giving 
200 candle power. In the cars of the Compagnie 
Generate, the tests have been made with five 
lamps with a total of 50 candle power, consuming 
270 grammes of acetylithe per hour. Owing to the 
favorable results obtained in these tests, it is 
probable that this system will be used on several 
of the lines now in construction in view of the 
Exposition. 

» +♦+ *■ — 

Among the photographic questions to be dis- 
cussed at the meeting of the CongrSs des Soci6t6s 
Savantes, which will be held at the Sorbonne this 
year, are the following : Orthochromatic photo- 
graphy ; researches relating to photographic 
shutters ; preparation of photographic surfaces 
having the fineness of collodion and albumen, 
and which may be employed in the same manner 
as the plates now in use ; researches in develop- 
ment of plates, printing of different papers, toning, 
and other operations. This meeting promises to 
be an important one, and will doubtless bring put 
a number of interesting researches. 
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CANTILEVER CRANES. 

BY WALDON FAWCETT. 

The construction of the Nicaragua Canal, when it 
comes, will be prosecuted at an immense saving of 
time and money as a result of the employment of 
large traveling cantilever cranes. This is a certainty, 
by reason of the great benefits, from an economical 
standpoint, derived from the use of these huge ma- 
chines in the construction of the Chicago drainage 
canal. No more eloquent testimonial of their efficacy 
could be cited than the fact that the contractors who 
utilized cranes of this type were the only ones who 
were enabled to complete their contracts on time, or 
who made money by the operation. 

When the commission appointed to investigate the 
Nicaragua Canal project came to the question of con- 
struction, they unhesitatingly accepted, as a basis for 
their estimates, statements of costs covering those 
divisions of the Illinois waterway on which the cranes 
had been used. As the cantilever crane is a distinct 
step in advance of methods which by its introduction 
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great value and utility in its way as the cantilever 
crane itself. The whole series have been distinctively 
American inventions, and the industrial interests of 
this country are now reaping a natural benefit in the 
immense export business which has sprung up to all 
parts of Europe. 

The idea of using rapid handling machinery for 
heavy materials of various kinds first came to Mr. 
Alexander E. Brown, C.E., along in the early 80's, and 
originally found expression in 1882 or 1883 in the inven- 
tion of a movable bridge tramway, for hoisting and 
conveying bulk material of every kind, coal, ore, earth, 
etc., from vessels, mines and other places, and trans- 
ferring the commodity, whatever it might be, to piers, 
warehouses, stock piles, cars, vessels and other locali- 
ties. The machine has passed through many transi- 
tions since that time, but the distinctive elements have 
remained the same as at the outset; the elevated 
tramway, spanning the dumping ground, and connect- 
ing it with the vessel, cars, or other transportation 
vehicle, the trolley or carriage, traversing the same, 
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each hold a ton and a half of ore ; they are hoisted out 
of the holds of vessels or lowered back at the rate 
of about 450 feet per minute, and seeing that they 
travel along the tramway at fully as great a speed, it 
may readily be seen that a machine will handle fully 
forty tons of material per hour. 

With the first radical step, which the installation of 
these machines constituted, successfully taken, the de 
velopment of cantilever machinery went forward witli 
rapid strides. The cantilever crane proper, the advent 
of which came but a few years later than that of the 
machinery just described, is probably used for a wider 
range of work than any other form of machine in ex- 
istence. In scope it ranges from the great machines 
with arms extending over 350 feet, which were in use 
in the construction of the Chicago drainage canal, to 
the pygmy affairs used on tidal rivers and dock fronts, 
the arms of which are barely long enough to reach over 
a boat on the water side and over a single railroad 
track on shore. 

In many of its features the cantilever crane em- 




ELECTRIC, BALANCED, CANTILEVER, SHIPBUILDING CRANE, AS USED AT THE NEWPORT NEWS AND THE CRAMP YARDS. 
Length, 187 feet ; length of runway, 725 feet ; height under boom, 100 feet. 



have been made obsolete, these ponderous machines 
are certain of introduction not only at the Isthmus 
but in all other canal work of any magnitude as well. 

The excavation of artificial waterways is, however, 
but one of a long list of innovations which have been 
brought about by the introduction of these cranes and 
kindred types of machinery. They are more than 
labor-saving machines, and nothing which has been in- 
troduced in the industrial world in two decades has 
proved more thoroughly revolutionary in its influence. 
They are factors in the whole process of iron and steel 
manufacture, one may almost say from the moment 
the ore is taken from the ground until it passes from 
the manufacturer's hands as a completed locomotive 
or battleship. 

The cantilever crane is the highest step in develop- 
ment of material-handling machinery, every step of 
which is marked by some distinct type of machine, 
valuable in its own particular way. Ordinarily, the 
march of progress along inventive lines absorbs in 
each new product all its less perfect predecessors, but 
in this instance the advance of inventive genius has 
left as each footprint a mechanical triumph of fully as 



and the system of mechanism by which the whole is 
operated and controlled. 

When the first machines were erected on the docks 
at a port on Lake Erie the prospective purchasers stood 
aghast at the price demanded. Then the manufac- 
turers made a daring proposition ; they offered to in- 
stall the machines with the understanding that they 
should be paid for only when the savings from the old 
system of transfer by means of wheelbarrows had 
reached in the aggregate the price demanded. The 
machines paid for themselves in a si.igle season. Then 
came a mad rush to install the wonderful new appa- 
ratus, and now, on the south shore of Lake Erie, where 
are located the greatest ore unloading ports in the 
world, upward of two hundred of these machines may 
be found. 

By the employment of this system material may be 
distributed over a dock from 300 to 400 feet in depth. 
In the tramway for unloading vessels herewith illus- 
trated, for instance, there is a clear span of 180 feet ; a 
cantilever extension of 92 feet, and a hinged projection 
which hangs over the vessel to the extent of 34 feet. 
The huge iron buckets which traverse these tramways 



bodies the qualifications of an ordinary swinging der- 
rick, and indeed- the principal difference is found in the 
fact that the boom or cantilever forms a track for a 
light carriage, thus obviating the necessity of swinging 
the entire structure, including house and machinery, 
over a large arc. In. moving a piece of material the 
apparatus is placed in a position which will bring one 
end over the load to be transported, then the weight is 
hoisted and moved along the cantilever to its other end, 
which has meanwhile been pointed over the place of 
discharge by means of the movement of the whole 
structure along the track on which it is stationed. 
The great economy of the apparatus will be appre- 
ciated when it is explained that the entire operation of 
hoisting, carrying, swinging and lowering is conducted 
by one man in one position, each movement being in- 
dependent of the other. 

The principal uses of the cantilever aside from its 
employment in the loading and unloading of vessels is 
in the handling of material from large excavations, 
open pit mine work, the transference of frames, plates, 
and armor in shipbuilding yards, and the movement of 
heavy work of any kind in steel plants. In cranes, 
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where the entire structure is moved on a track parallel 
to the work, as on canal work and in shipbuilding 
yards, the swinging movement of the arms is often dis- 
pensed with, as all points are reached by the extended 
arms and the travel on the tracks. 

For various reasons exceptional interest attaches to 
the great cantilever cranes which were manufactur- 
ed by the Brown Hoisting and Conveying Machine 
Company, of Cleveland, for use in the construction of 
the Chicago drainage canal. These monster cantilev- 
ers had a length of 353 feet, and by their use rock was 
hoisted from the bottom of a channel 36 feet in depth 
to the top of a spoil bank 80 feet high. Each of the 
buckets which traveled on the cantilever had a capa- 
city of three and a half tons of solid rock. They were 
loaded by hand, and with such rapidity was the work 
carried on that in one day a single machine transferred 
510 loads, aggregating almost 900 cubic yards of ma- 
terial. Most wonderful of all, however, was the move- 
ment of an entire cantilever along its track at the rate 
of 300 feet per minute. 

As has already been stated, one of the industrial 
fields wherein the cantilever crane is coming to be most 
highly appreciated is shipbuilding. Five machines of 
this type have been installed at the works of the New- 
port News Shipbuilding and Dry Dock Company, at 
Newport News, Va., and three are nearing completion 
at the Philadelphia plant of the William Cramp & 
Sons Company. That they constitute a most valuable 
agent in the speedy construction of armored vessels is 
attested by the extent to which they are being adopt- 
ed by shipbuilders abroad. 

In the installation of cantilever cranes in shipyards 
a high trestle is erected between each pair of shipways. 
Upon the track on top of each trestle is mounted one 
of the balanced cantilever cranes. The trestle and 
crane bring the horizontal boom of the crane high 
enough above the shipways to pass over the highest 
point of the ships being built. The arms of the canti- 
lever project entirely over the full width of the ships 
on either side of the trestle. As the crane travels up 
acd down the trestle by its own power, the entire 
length and width of both ships are covered by the ex- 
tent of its motions, and materials can be delivered to 
any part of the ships being built. An assistant always 
travels with the crane to handle and guide the plates, 
or to hook them on as they are placed on the platform 
of the pier. 

Steam power was originally utilized for the opera- 
tion of cantilever cranes, but lately it has been almost 
totally displaced by electricity. On some of the cranes, 
of latest construction, the trolley will attain practically 
any speed desired on the tramway, while the speed of 
cranes on the track has now reached a point above 750 
feet per minute. The size of loads which may be car- 
ried at different distances from the center of the crane 
varies greatly. For instance, whereas 28,000 pounds 
may be carried 55 feet from the center, it would hardly 
be safe to place a load of more than 9,000 pounds 89 
feet from the center on the same crane. 

One of the most interesting installations of cranes in 
America is found in the plant of four machines for 
handling ore at the Duquesne furnaces of the Carnegie 
Steel Company. These are in reality huge traveling 
cranes, although by reason of their cantilever exten- 
sion they are amenable to inclusion in the general 
classification. The capacity is seven tons and the cranes 
have a clear span of 236 feet. They are utilized for the 
transference of iron ore direct from the stock piles to 
the furnaces. 

There can be no question but that the powerful type 
crane is yet far from the climax of its development. 
The rapidly increasing demand for machinery of this 
type will compel greater perfection, and the introduc- 
tion of electrical power and other innovations suggest 
that there is a possibility of future development. 



Trade with Japan. 

Japanese imports are rapidly decreasing under her 
new tariff, which went into effect at the beginning of 
1899, while her exports continue increasing. The total 
imports of Japan during the first seven months of 
1899 were 111,531,744 yen, against 177,074,378 yen for 
the corresponding months of the previous year, while 
the exports at the same time were 106,770,121 yen, 
against 82,188,791 yen in the corresponding months of 
the previous year, so that while, her exports have in- 
creased 25 per cent, her imports have decreased. This 
marked reduction in Japanese imports suggests an in- 
quiry as to how great an effect it is having upon her 
purchases from the United States. An examination 
of our own exports to Japan, made during the seven 
months covered by the Japanese figures, shows a re- 
duction of only 182 per cent in our sales to Japan, 
against 37 per cent in those of the world at large, as 
shown by her own statement of imports. 
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Regulation of Nicaragua Canal Summit Level. 

To the Editor of the Scientific American : 

I am not an engineer, and I trust you will pardon 
me for asking you a question which. is perhaps absurd. 

I see in the Nicaragua Canal scheme that the Lake 
of Nicaragua is to be the most important factor, not 
only as being a large part (about one-third) of the 
whole canal, but as the feeder of both branches of the 
canal proper, starting from the eastern and western 
shores of the lake. 

The lake therefore is to be the summit of the canal. 

In Nicaragua the year is divided into two seasons, 
the rainy a,nd the dry. In very severe rainy seasons 
the lake rises considerably above its normal level, and 
in very severe dry seasons the reverse takes place, and 
the level of the lake falls sometimes several feet. 

Leaving out the rainy season hypothesis, please tell 
me what sort of locks will have to be used in ease of a 
considerable falling off of the level of the lake, first 
to bring up the vessels to the brink of the lake and 
then down again to the lower water level, and how will 
those locks be worked, since the lake necessarily ceases 
to be the feeder. JoiiY db Sabla. 

New fork, January 12, 1900. 

[The important question raised by our correspondent 
is discussed in our editorial columns. — Ed] 
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Use of the Term "Knots." 

To the Editor of the Scientific American : 

1. Referring to the speed of a vessel, is it proper to 
say '"eight knots " or " eight knots an hour" ? 

2. If the word " knot" indicates a measure of speed, 
then the words " an hour " are superfluous, and incor- 
rect. 

If it is a measure of distance, 6,080 feet, then, in re- 
ferring to the speed of a vessel, it should always be fol- 
lowed by the words " an hour." 

The knots on a log line are 50 feet 8 inches apart, 
and when running through the hand at the rate of 
eight knots in half a minute, represent a speed of eight 
nautical miles per hour. 

Quoting from Webster's Dictionary : " When a 
vessel goes eight miles an hour, she is to go ' eight 
knots.' " 

Quoting from your January 20th issue, page 35 : 
" Covering 3,077 knots in 5 days and 16 hours ;" "speed 
per hour of 22"63 knots ;" "speed of 34 - 8 knots an 
hour ;" "rate of 35 5 knots ;" " made 35 knots an hour ;" 
" add another knot or more to her speed." 

I have always looked upon your paper as authority 
upon such terms, and the above quotations puzzled 
me. Ernst A. V. Kendall. 

382 Park Street, Hartford, Conn., January 29, 1900. 

[The questions of our correspondent are answered in 
our editorial columns. — Ed.] 



cause the body usually used to hold the iron filings is 
either not transparent enough or is affected by changes 
in temperature. In the case of parafflne, great care 
must be exercised in handling the plate. 

The object of this article is to describe a method by 
means of which the " fields" of force may be fixed upon a 
glass plate, after-which the plate may be used as readily 
as theordinary photographic slide. The plates employed 
for this purpose are those described in Nos. 642, 643 
and 644 of the Scientific American Supplement of 
1888. All finger and grease marks must be removed 
from the plates, and care should be taken that no lint 
or dust is upon them when they are about to be treated. 
Heat gelatine in a water bath until it is melted, and 
then add water until the compound is quite thin, stir- 
ring the while, so that the gelatine and water may be 
thoroughly mixed. 

Some of the thinned gelatine is now poured upon the 
center of the glass plate ; the plate is then tilted, first 
toward one edge, then another, until the gelatine 
covers the surface. The plate is now placed upon its 
edge and allowed to dry. The gelatine will set in 
from twenty to forty minutes, after which the plate is 
ready for the "field." A cubical tin or copper box, 
the edges of which measure nine inches, must be pro- 
vided. Cleats are soldered upon two opposite faces 
inside the box, at four inches from its top. These 
cleats carry a shelf of white pine, nine inches long, 
seven inches wide, and one-half an inch thick. Strips 
of wood are nailed across the shelf, so that the glass 
plates to be treated rest upon two opposite edges. 
This box does not need a top, but must be watertight. 
Water is poured into this box until the bottom is 
covered to the depth of half an inch ; it is then placed 
over a source of heat until the water which it contains 
is boiling violently, when the source of heat must be 
removed. 

The prepared plate, with the field formed in the 
usual manner, is now placed upon the shelf within the 
box. The top of the box is now covered with a towel, 
or other absorbent body, so that drops of water, due 
to condensation, cannot fall upon the iron filings upon 
the plate. When the iron filings change from gray to 
black, the gelatine surface has softened sufficiently to 
fix the field. (This operation takes about one minute 
and a half.) The plate is then removed from the box- 
and allowed to harden. 

The above is a method devised five years ago, and 
the plates so treated at that time are as good to-day as 
they were when made. George R. Miller. 

Lafayette College. 



It is said that there are over 2,000,000 golf balls used 
each year in the United States, American players be- 
ing particularly prodigal in their use. The majority of 
the golf balls come from England. They are very 
difficult to manufacture, slight differences in the com- 
position interfering with their usefulness. 



Preserving tbe ISyesight of School Children. 

To the Editor of the Scientific American : 

As a parent, and high school principal, I am thank- 
ful you have opened the discussion of the defective 
eyesight of School children. 

One cause, which I have not seen emphasized, and 
which in my opinion has much to do with the matter, 
is the position of the book on the desk. 

A lady in the Post Office Department in Washington 
lately said : "I have ruined my eyes in copying from 
books and papers, in a horizontal position." This is 
almost the exact position of school books on the slightly 
inclined desk lids. In such position the eye has an 
oblique instead of direct vision of the printed page. 

The remedy is simple ; namely, the use of inexpen- 
sive easels or book-rests, with some suitable devices for 
holding the book wide open. Such appliances are to 
be found at the book and stationery stores, at trifling 
cost. 

A Boston oculist once said that such a device would 
both save eyes and prevent round shoulders. 

The fine high school building at Bridgeport, Conn., 
has easels attached to the desks that hold the book in 
proper position, with page parallel to the face of the 
student. Joseph Dana Bartley. 

Haverhill, Mass. 

Permanent magnetic and Electro-magnetic Fields 
ok* Force for Lantern Work. 

Students in physics are familiar with the methods 
employed in mapping out the "field of force" surround- 
ing a magnet or a conductor through which a current 
of electricity is passing and the way in which such 
"fields" may be fixed upon paper. To those unfamiliar 
with the methods recommended for fixing or copying 
such curves, the following brief references may be of 
use : Ganot's "Physics. " wax and hot plate; " Physi- 
cal Laboratory Practice," by Worthington; tannin is 
recommended to obtain permanent copies of the 
"field;" "Experimental Science," by George M. Hop- 
kins; parafflne or spirit varnish is used. All these 
methods are serviceable in the laboratory, but in lecture 
work the "fields" are usually exhibited by means of a 
lantern. The above methods fail in lantern work, be- 



Slghting Smokeless Flashes. 

Much has been said and written of late relative to 
the difficulty of locating the position of the Boers' guns, 
which are served with smokeless powder, except at 
night time. The flash of such explosion is practically 
invisible at the usual distance, the pale, mauve-tinted 
flame of each discharge being effectually stopped or 
masked by the yellow color of the sunshine or ordi- 
nary daylight. The flame color itself is chiefly due to 
the presence of metal potassium in the powder, and is 
powerfully marked when potassium picrate or nitrated 
gun-cotton, or trinitro-cellulose, subsequently treated 
with a solution of potassium nitrate, is an ingredient 
in the powder. Mr. W. Lascelles-Scott, an English 
chemist, has recently given considerable attention to 
the subject and states that such explosion-flames can 
be readily seen if care be taken to cut off all light pro- 
ceeding from the red and yellow rays of the solar spec- 
trum (and especially those of or near the so-called "D- 
line" of the sodium flame). This can be accomplished 
by looking through a piece of blue glass of a certain 
shade. The blue glass of commerce is of two kinds, 
but only the one colored by cobalt oxide is of any prac- 
tical utility. It is of a blue-violet tint and a disk of it 
hung in front of a good field-glass will enable a smoke- 
less powder flash to be easily located at the longest 
range. Hoffmann's violet and aniline color can also be 
used to tint a thin sheet of gelatine or mica. The 
front combination lenses of the field-glass can be re- 
moved and the posterior surface colored with the trans- 
parent dye and then replaced. The instrument will 
then show the invisible flash without the necessity of 
adjusting a separate piece of cobalt glass, and being 
inside, the film of color is not liable to be- wiped off 
when cleaning the lenses. 



The trustees of the New York Public Library say 
that $2,500,000 is not enough to build the library which 
the city ought to provide on the old reservoir site for 
the Astor, Lenox, and Tilden foundations. The reasons 
why a larger appropriation is necessary are that the 
cost of labor and building materials has increased 25 
per cent to 30 per cent since the library plans were 
drawn. The constant accessions to the libraries make 
larger accommodations imperative. Since 1897, when 
the total was 461,943 volumes, the number has grown to 
662,365 volumes. The number of readers has also in- 
creased from 103,384 to 501,092. Better systems of heat- 
ing, lighting, and ventilation have also been perfected, 
and the new building promises to be a model of its kind. 
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Science Notes. 

The Weather Bureau service is to be extended by 
the establishment of observatories in all Mexican Gulf 
ports between Tampico and Progreso. They will be 
under the charge of the weather officials at Galveston, 
Texas. 

It is probable that barbed wire will become classed 
as war material, as it was largely used by the Spanish 
army in Cuba, and it is now doing excellent service 
for the Boers, and probably nothing tends to demoral- 
ize an assault more than strong barbed wire. 

The Superintendent of the White Pass and Yukon 
Railroad took the snowfall at various points along the 
line of the railroad for December, with the following 
results : Glacier, 90J^ inches ; White Pass, 55 inches ; 
Fraser, 42J^ inches ; Log Cabin, 74>£ inches. 

During a public exhibition of the properties of liquid 
air in a church at Ann Arbor, Mich., Prof. P. C. Freer 
was injured painfully. He dropped some ether in the 
test tube of liquid, and a violent explosion resulted. 
The liquid air was obtained from a new plant pre- 
sented to the University by C. F. Brush, of Cleveland, 
Ohio. 

In St. Martin's town hall, London, an exhibition of 
relics of Livingstone was recently opened. The ex- 
treme modesty of David Livingstone rendered the 
gathering of these mementoes of the great explorer 
very difficult. One of the principal objects of the 
exhibition is to put before travelers, or residents of 
unhealthy districts, specimens of appropriate articles 
of outfit which are likely to assist in the preservation 
of health. 

The Passion Play at Oberatnmergau will begin on 
May 24. and there will be two performances in May, 
six in June, six in July, seven in August, and six in 
September. A covered auditorium capable of holding 
4,000 persons has been built at a cost of $50,000. Ober- 
atnmergau can be reached by the railroad, and the 
hotel and boarding accommodations will be vastly im- 
proved. It is doubtful, however, if Oberammergau 
will ever be the point of interest again that it was in 
1880 and 1890. 

An aquarium tank has been provided for birds at 
the New York Zoological Park, for the use of the 
Florida snake birds or darters. The tank is 9 feet 
long, 5 feet wide and 4 feet deep. The birds like to 
swim near the surface of the water, exposing only their 
long, wriggling necks. The bird lives chiefly on live 
fish, which it obtains by diving and catching them by 
a sudden movement of its long neck. Live fish will 
be placed in the aquarium, and the darter will be 
allowed to chase and capture its prey. 

The London Lancet severely criticises the poor ar- 
rangements for removing to hospitals people who may 
be injured or attacked by illness in the streets of cities 
in Great Britain, and pays a well-merited tribute to 
the excellence of the ambulance service in American 
cities. It is probable that no city in the world has 
such inadequate provision for dealing with accidents 
as London. The victims are usually helped into a cab 
with the aid of a policeman and driven to the hospital, 
often resulting in a compound instead of a simple 
fracture. Hand stretchers are in frequent requisition. 

The Supervising Surgeon-General of the Marine 
Hospital Service reports that the greatest care must be 
exercised at Quarantine in the inspection of vessels, 
even though they may come from non-infected ports, 
as they may carry passengers, crews, stowaways or 
merchandise from plague-infected districts, and there 
is one form of the disease in which the victims are able 
to walk around, and thus might escape detection by 
ordinary inspection, but might become active agents 
in disseminating the plague in a more violent form. 
The present epidemic first appeared in 1893 at Tonkin 
and Hong Kong, and spread thence to the western 
hemisphere. The disease is contracted by inoculation 
through an external wound or abrasion, by respiration, 
and by introducing the germ into the stomach. 

The light of an illuminated room depends materially 
upon the color and nature of the walls, or, strictly 
speaking, how strongly the light is reflected by the 
walls. The results of experiments have shown the 
following percentages : 

Black velvet 04 

Blackcloth 12 

Black paper.... 45 

Dark blue 65 

Darkgreen 10 1 

Pale red 162 

Dark yellow 20'0 

Pale blue 30-0 

Pale yellow 400 

Pale green 4fi'5 

Paleorange 54'8 

Pale white 700 

Mirror covering 92*0 

It also makes a difference whether the paint is dull, or 
glossy as with varnish coatings. Incandescent gas- 
light being the cheapest source of light, this style of 
illumination, aside from mirrored walls, in conjunction 
with a white varnish coating for the walls, would be 
most advantageous for lighting up a room. — Sild- 
deutsche Apotheker Zeitung. 



Engineering Notes. 

The Manhattan Railway, of New York, will extend 
its lines on the east side from One H undred and Seventy- 
seventh Street to Bronx Park at Bedford Park station. 
This will be most valuable for the Botanical Garden 
and the New York Zoological Park. 

Russia has made overtures for the supply of 3,000 
freight cars and 200 dining cars for the Trans-Siberian 
Railway. It is stated that the Russian government 
contemplates the purchase of more than 20,000 cars. 
It is also said that as many as 6,000 freight cars of 
many varieties will be needed in France owing to the 
Exposition. 

The Kars-Erzeroum Railway represents a concession 
Russia is asking from the Sultan of Turkey, as an off- 
set to the German concession recently granted for the 
railway to the mouth of the Euphrates. Kars-Ezeroum 
is controlled by Russia, and the 150 miles of railway 
would open up a commercial route of considerable im- 
portance now served by canals and pack animals. 

The proposed Cape Cod Canal has recently come 
into notice, and figures have been presented before the 
Harbor and Land Commissioners by the engineers of 
the company. The canal would be without locks. 
The maximum velocity of the current through the 
canal would be four miles an hour, and possibly five 
in storms. The entrance width at Barnstable was 
fixed at 1,000 feet. 

During the year just ended $150,000,000 has been ex- 
pended for building improvements in Greater New 
York. There was a considerable rush to file plans be- 
fore the new building code went into operation. A 
rapid rise in the price of land and building materials 
has caused many builders to enlarge the structures to 
the utmost limit in order to secure sufficient rental to 
make the buildings paying investments. 

Steel ties on the Mexican Southern Railway have 
given great satisfaction, and they will be adopted by 
the entire line, 228 miles long. According to The Rail- 
way Review, these ties have been used for eight years 
on 141 miles of the line. They are of pressed steel and 
are 5 feet 5 inches long, the track being 3 feet gage, 
and the weight of the rail 50 pounds per yard. The 
tie is an inverted trough with flaring sides. The rail 
fastening consists of a U-bolt passing up through the 
tie from underneath the clips. Steel ties are not used 
on bridges or at switches nor around shops and round- 
houses. Before laying, the ties are coated heavily with 
tar to prevent oxidation. 

The old Arlington copper mine near Newark, N. J., 
has been sold and operations will shortly be resumed. 
Work was discontinued forty years ago, on account of 
the water in the tunnels and because the facilities at 
hand then made the work unprofitable. Now, owing 
to the rise in the price of copper, ores can be worked 
which would formerly have proved unprofitable. Pow- 
erful pumps were put to work about six weeks ago, 
and the deepest shaft, which was 240 feet deep, has 
been pumped out so that the men can work in it. The 
mine is of considerable historic importance. It was 
worked in 1720 by Henry Schuyler, 80,000 tons having 
been shipped from the property. 

Metal culverts have been used with much success on 
the Congo Railway, of Africa, and are very useful owing 
to the fact that masonry is expensive in Africa, says 
The American Exporter. Steel tubes were used and 
they were 19"7 inches and 393 inches in diameter, and 
were supplied in lengths of 23 '6 inches and 31'5 inches. 
They were formed of mild sheet steel varying in dia- 
meter from 015 to 035 of an inch. They were riveted 
together and made to taper slightly and the sizes were 
so adjusted that three lengths always fitted one within 
the other for the sake of saving in freight, Each end 
is fitted with a hoop to insure a good joint. First the 
tubes were jointed with Portland cement. Subse- 
quently joints of tow and lead were used instead, but 
latterly all jointing has been dispensed with, as the 
earth soon washes into the interstices between the 
tubes and becomes consolidated. The objections as 
to want of durability urged against this mode of form- 
ing the culverts have not been established in practice. 

At the New York meeting of the American Society 
of Mechanical Engineers, Paul M. Chamberlain read 
a paper on a curved glass blue-print machine. The 
glass is curved to a radius of 13 feet. Attached to one 
end of the frame is a sheet of canvas rubber packing 
^of an inch thick. The other end of the rubber cloth 
is fastened to a steel tube, which serves as a roller 
upon which to wind the cloth, and also as a stretcher. 
The rubber cloth is rolled back on the steel tube, and 
the paper and tracing are placed on the convex side 
of the glass. The cloth, is unrolled at one end with 
one hand, leaving the other free to adjust or turn 
down crumpled edges of the tracing. The ends of the 
steel roller are engaged by cams so that a turn of the 
handle stretches the cloth, giving sufficient pressure. 
The frame is then turned over, and the car is pushed 
out of the window and adjusted so that it will receive 
the rays of the sun. The contact between the glass 
and the paper is excellent and the rays of the sun are 
received directly. 
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Electrical Notes. 

The royal vaults under the Albert Memorial Chapel 
at Windsor Castle have been lighted by electricity. 

A new hydraulic plant has just been completed at 
Laxey, on the Isle of Man, for working the electrical 
railway between Douglas and Ramsey during the win- 
ter months. This will enable the steam plant to be 
shut down about seven months in the year. 

The Roentgen rays are proving their value iu field 
surgery in South Africa. A fresh equipment of appar- 
atus has been ordered, and skilled operators are being 
sent to the front. The Marconi system of wireless 
telegraphy is being placed on three British vessels 
which are intended for active service. 

A new tunnel which is being constructed in Paris, 
for one of the electric roads, will be lighted by lamps 
turned on automatically as the trains enter the tunnel 
and be cut off automatically as the trains leave it. 
The lights have been placed on each side of. the tunnel 
on a level with the windows of the cars, so that during 
the daytime it will not be necessary to use the lights 
in the cars. 

A curious accident recently occurred at Quebec 
which resulted in the fatal injury of a man. Accord- 
ing to The Western Electrician, he was pressing 
ashes into a cylinder, holding in his hand a long iron 
rod ; the rod in some way met with an obstruction, 
causing him to raise it up quickly, thus breaking a 
globe of an arc light which was over his head, and so 
forming a circuit by which the current passed down 
into his body, resulting in his death. 

Two proposed sites for the standard magnetic ob- 
servatory in the vicinity of Washington have been ex- 
amined during December by magnetic parties, says 
Science, under Dr. Bauer's direction, in order to de- 
termine the most suitable place. One of these sites, 
situated twenty-two miles to the northwest of Wash- 
ington, has revealed pronounced magnetic anomalies, 
while the other site, sixteen miles to the southeast of 
Washington, has shown, thus far, no abnormal values. 
The latter site is also a favorable one to all appear- 
ances as far as freedom from electric railway influence 
is concerned. 

The Chicago Union Traction Company will in a 
short time inaugurate a buffet service on the street 
and elevated cars. The arrangement will be similar to 
that between the Pnllman Company and the railroads. 
The cars will be run as trailers at stated intervals, and 
an extra fare of five cents will be charged for the privi- 
lege of riding on them. Luncheon, coffee, cigars and 
liquors may be obtained on the car. When the long 
distances traversed by some of these lines are consid- 
ered, it will be seen that a scheme of this kind is 
perfectly feasible and might also be adopted with ad- 
vantage in New York. 

The new telephone switchboards where electric lights 
are used for signals are giving great satisfaction. If 
the call is not answered, by hanging up the receiver 
and taking it off the hook and replacing it a number 
of times, the light will be caused to flicker, so that the 
attention of the operator will be at onee directed to it, 
and the monitor will also see it and find out why the 
call is not answered. Many persons believe that when 
they ring the telephone continously they are in- 
flicting aural torture upon the telephone operator. 
This is not the case, as a single turn of the crank re- 
leases the detent which controls the drop, and continu- 
ous ringing is of no value. 

Nearly two hundred skilled telegraph operators from 
the British Post- Telegraph Department have gone to 
the seat of war in South Africa, and have been ren- 
dering splendid service. The Wheatstone automatic 
system is used on the field of battle, and probably for 
the first time in the history of warfare. It was worked 
duplex. Telegraphers were under fire for a whole day 
at Modder River, and still sent their messages. Both 
official dispatches and press messages numbering 100,- 
000 words were sent at this time. After the Magers- 
fontein battle the operator sent dispatches at the rate 
of 200 words per minute, according to The New York 
Sun, from which we derive our information. A tape, 
of course, was prepared by punchers in advance. 

The Paris Exposition will be brilliantly illuminated 
at night. There will be 3116 incandescent lamps at 
the great entrance gate in addition to twelve very 
large arc lights ; on the cupola and minarets there will 
be eight search lights, and sixteen simple reflector 
lights upon the pylons. The Alexander III. bridge 
will be lighted by 508 incandescent lamps of 117 candle 
power. The Electricity building will be lighted by 
5,000 incandescent lamps. 8 search lights and 4 plain 
arc projectors. On the water palace there will be 1098 
incandescent lamps. In all. says The Electrical Re- 
view, there will be 12,554 lights. These will only light 
the buildings as far as the Exposition authorities are 
concerned. Private individuals, corporations, etc., 
will, of course, require many thousand lamps for light- 
ing their exhibits. There will be 1T4 arc lights on the 
Champs Elys6ea. 
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OF 



1850 



1870 



HALF A CENTUBY IN THE DEVELOPMENT 
THE BICYCLE. 

One of the best exhibits at the recent bicycle and 
automobile display at the Madison Square Garden, 
New York, was a valuable collection of historic bicycles, 
illustrating the growth of the machine from 1850 to 
1900. The accompany- 
ing photographs repre- 
sent the exhibit as it 
was arranged on the 
stand of the American 
Bicycle Company, to 
whom considerable 
credit is due for a dis- 
play which was as 
unique as ic was inter- 
esting and valuable. 

Commencing at the 
left was the father of 
the present bicycle, the 
hobby horse. It was a 
popular form of amuse- 
ment from early in the 
century to the year 1866 
when cranks were first 
applied to the front 
wheel. According to the 
exhibitors, the hobby 
horse was really intro- 
duced in the year 1790, 
and for about thirty 
years was used with 
a stationary front wheel 
in which condition, like 
Mark Twain's Jerusa- 
lem donkey, it was in- 
capable of any move- 
ment except in a 
straight line. About 
the year 1818 the front 
wheel was placed in a 
fork which was capable 
of rotary movement in 
the front end of the 
backbone ; this is the 
type shown at the ex- 
hibition. 

The next machine, a 
"velocipede," bears date 
1870. The wheels are of 
unequal size, the larger, 
or driving-wheel, being 
in front and operated 
by cranks and pedals. 
The backbone is about 
one inch in diameter 
and solid. The saddle 
is fixed to a long, flexi- 
ble spring which reach- 
es from the steering 
head to a pair of rear 
forks, which extend up- 
wardly to meet it from 
the hub of the 
rear wheel. 
The long pro- 
jecting bar in 
front was used 
as a foot rest, 
the two later- 
ally projecting 
rests on which 
the feet were 
placed having 
d isappeared 
from this ma- 
chine. 

The next ma- 
chine, also 
dated 1870, is a 
velocipede, on 
which are seen 
the curious 
weighted ped- 
als which were 
arranged with 
balance- 
weights be- 
neath them, 
to insure 
that the ped- 
als should be 
always in the 
right position 
to receive the 

feet. The long saddle-spring of the last machine is 
replaced by a shorter, curved spring, which turns in 
to rest upon the backbone below the saddle. 

Adjoining this is a " Wooden Ordinary " of the year 
1875, which represents a transition between the veloci- 
pede and the high wheel on the other side of it. It is 
a home-made affair, with a wooden backbone stiffened 
by a strip of iron riveted on its under side. The rear 
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wheel is reduced to the small dimensions which were 
characteristic some years afterward of the "Ordinary" 
type. The front forks are made of five-eighths-inch 
square iron and solid. The wheels, like the wheels of 
its predecessors, are of the buggy type with iron tires. 
The machine bearing date 1878 is a good representa- 
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tive of the regular ordinary bicycle as used first in 
this country. It was the first product of the Pope 
Manufacturing Company, who have been so closely 
identified with the history of the bicycle in the United 
States. It has plain bearings, adjusted with jib and 
cottar. There is a roller brake on the back wheel, 
operated by a leathern thong, which is carried up the 
backbone and tightened by turning the handle bar in 



its bearings. The front and back forks are solid, 
while the backbone is hollow. These machines mark 
an enormous advance in the comfort of the rider, be- 
ing fitted with rubber tires carried in half-round hollow 
iron rims. 

Of the next model, the " Ordinary" of the year 1882, 

the exhibitors state that 
it contains all the im- 
provements ever made 
in the high bicycle, the 
only subsequent modifi- 
cation being in the di- 
rection of a slight re- 
duction of the weight. 
The forks, both front 
and rear, are hollow, as 
is the backbone. Ball 
bearings are fitted 
throughout, and in 
every respect the ma- 
chine represents the 
high-water mark of the 
development of the 
wheel of the "Ordina- 
ry " type. 

The machine of 1883, 
which was put upon the 
market when the " Or- 
dinary " was in its hey- 
day of popularity, rep- 
resents an effort to pro- 
vide a "safe" machine. 
It possesses most of the 
distinctive, and all of 
the essential, features of 
the tricycle of that day. 
The next machine, 
which is known as the 
" Star Ordinary," was 
designed to overcome 
the dangerous elements 
of the high wheel 
bicycle. Owing to the 
fact that the center of 
gravity of the rider on 
an ordinary was danger- 
ously near to the center 
of the front wheel, he 
was in constant danger 
of taking a " header ; " 
and fatal accidents were 
only too common from 
this cause. The "Star 
Ordinary" was designed 
to overcome this ob- 
jection and between the 
years 1884 to 1887, it 
was a strong competitor 
with the rear-driven 
safety for popular favor. 
The adjoining machine, 
dated 1884, represents 
the fl r s t rear-dri veu 
chain safety in 
this country. 
It was built 
and patented 
by George W. 
Marble. While 
it was never re- 
gularly manu- 
factured, great 
credit is due 
to the inventor 
as having built 
this machine 
four years De- 
fore the safety 
made its ap- 
pearance in 
any numbers. 

Passing by 
the "Veloce" 
safety, 1888, 
which is fairly 
representative 
of the develop- 
ment of the 
safety type of 
that date, we 
come to the 
"Columbia" 
cushion tire 
and steering 
fork safety of 
1889. In this celebrated and deservedly popular wheel, 
we see evidence of the careful finish and attention to 
detail and form which, from this time on, characterize 
bicycle construction. The cushion tire, although it 
provoked considerable discussion at the time, un- 
doubtedly paved the way for the pneumatic tire. 

The machine of 1890 is a " Hickory " safety, which 
testifies to the great effort which was being made at 
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that time to reduce weight. Adjoining it is a machine 
which claims distinction on the ground that it car- 
ries the pneumatic Dunlop tires, with which it was 
equipped late in 1890. To riders of the present day it 
seems incredible that at its introduction the pneu- 
matic should have met with decided opposition. 
The " League " chainless of 1893, although it was 
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not an absolute success, is deserving of great credit 
as being the pioneer of its class, and as having de- 
monstrated the practicability of applying bevel gear- 
ing to the propulsion of bicycles. 

The next machine in this interesting exhibit is a 
typical chain-driven safety bicycle of the year 1896. It 
contains all the essential modern improvements of 
this type, including drawn tubing, 
wooden rims, divided axle and ball 
bearings on all wearing parts. The 
last machine, which is dated 1900, 
is supposed to represent the very 
acme of bicycle construction. It is 
a chainless machine of the Colum- 
bia bevel-gear type, with the low 
frame and light weight which are 
characteristic of up-to-date con- 
struction. As compared with the 
chainless of 1899, this machine is 
improved by the reduction of the 
weight from 28 and 30 to about 
35 pounds. 

■♦« 

Sorghum Sirup. 

Despite the unusual opportuni- 
ties offered by the sorghum-grow- 
ing sections of the country, little 
has been done toward the produc- 
tion of a pure and acceptable table 
sirup. Of the 25,000.000 gallons 
annually produced, the larger por- 
tion is either consumed in the 
sorghum-growing districts or is 
mixed with glucose and sold under 
some coined name. Sorghum sirup 
is hence rarely quoted in commer- 
cial reports or found in great mar- 
kets. The disrepute into which 
it has fallen is largely due 
to the inability of sor- 
ghum growers with their 
present inadequate and 
primitive machinery to 
produce a sirup of good 
quality. 

The common method of 
crushing the cane in small 
mills, of evaporating the 
juice in shallow pans, and 
of removing the impurities 
merely by skimming, yields 
a sirup containing much 
u ndesirable vegetable mat- 
ter, whereby its density is 
increased to such an extent 
that it is inferior to the 
juice of the sugar cane or 
beet. 

The remedy is obvious 
enough. Sorghum juice 
must be clarified by pro- 
cesses which have been 
successfully used by re- 
finers of sugar and makers 
of wine and cider, and not 
by the inefficient methods 
at present in use. 

The possibilities of the 
sorghum industry are per- 
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haps not fully realized. Sorghum is distributed over 
a wide area and thrives in the north and south, 
in the east and west. Minnesota's sorghum crops 
cover 3,000 acres ; Louisiana's, 1,700 ; and Kansas can 
boast of plantations with an area of 1,000,000 acres, on 
which both saccharine and non-saccharine varieties 
are cultivated. The cane is produced at very low cost 
and flourishes in regions in which corn would perish. 

Sorghum of ordinary quality always contains enough 
crystallizable cane sugar and uncrystallizable glucose 
to yield a sirup of high quality. The cane is often ex- 
ceedingly rich in saccharine matter. In Kansas sorghum 
is grown having an average of 12 to 14 per cent of 
sugar in the juice. In Louisiana the average is said 
to be 12 per cent ; in the West Indies, 13 per cent ; in 
Egypt, 14 per cent; in South America, 13 per cent; 
and in Java, 14 to 15 per cent. A ton of sorghum of 
ordinary quality with the aid of good machinery can 
be made to yield 20 gallons of pure sirup. 

A sample of sirup sent to us from Kansas shows that 
sorghum juice, when well clarified, yields a clear table 
sirup of good color, good flavor, and good body. 

The waste products of sorghum are also not alto- 
gether valueless. A ton of cane yields at least two 
bushels of seed, which is worth from 25 to 75 cents per 
bushel. The crushed cane furnishes sufficient fuel for 
manufacturing the sirup, so that the treeless western 
sections of the country can produce the sirup at the 
same cost as other districts. 

»! « >» 

AUTOMOBILES AT THE MADISON SQUARE 
GARDEN SHOW. 
The display of bicycles and bicycle appliances at the 
recent exhibition in Madison Square Garden, New 
York, was of a very high order. The exhibition, though 
smaller than its predecessors, was remarkable for the ex 
cellence of the workmanship in the machines that were 
shown and the complete absence of the freak devices 
which have disfigured previous exhibitions. There 
was very little in the bicycles themselves that was 
novel or marked a radical departure from previous 
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models. It was natural that the novelties should be 
found in the more recent industry represented by the 
automobiles, and we have selected for illustration a few 
of the machines which attracted particular attention 
because of their originality in design and construction. 
The Automobile Foresarriage.— Perhaps the 
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THE FORECARRIAGE DETACHED. 

most striking of these was a German motor made by the 
Automobile Forecarriage Company, which has been de- 
signed to enable carriage manufacturers or the owners 
of vehicles to convert their carriages into automobiles 
by detaching the front wheels and substituting these 
two-wheel motors in their place. The Volluier Vor- 
spann, to give it its German name, is nothing more nor 
less than a complete, self-contained, traction engine, 
which differs from the ordinary idea of a traction 
engine in the fact that instead of 
being linked up in front of its load 
and traveling on a separate wheel- 
base, it not only draws the load, 
but carries a portion of it on its 
own wheels. In our issue of Janu- 
ary 6 we illustrated a motor-wheel 
which was intended to act in the 
same way and serve the same pur- 
pose. In that case the motor con- 
sisted of a single wheel, carried in 
strong forks, to which was bolted 
the two-cylinder gas engine, the oil 
tank and the other motor accesso- 
ries. In the present case the tanks, 
engine, and gear are contained in 
a rectangular box or housing which 
is carried on a two-wheeled axle. 
Above the housing are two circular 
bearing-plates, the upper one of 
which may be bolted to the frame 
of the carriage, while the under one 
forms part of the housing. The two 
plates can turn one upon the other 
by means of a circle of rollers, and 
the lower plate has a circular rack 
formed upon it which is engaged by 
the pinion of the steering shaft, 
which shaft is carried by the 
upper plate and is placed convex 
niently to the right hand of the 
driver. The forecarriage 
motor is maintained in its 
proper vertical alignment 
by a strong, hollow, pivot- 
block, which extends up- 
wardly from the lower 
bearing plate through a 
deep collar in which it 
turns in the upper plate. 
The whole construction is 
sufficiently stiff and strong 
to transmit the tractive 
effort of the motor to the 
body of the vehicle with- 
out racking the frame of 
the latter. The operating 
levers are cariied up 
through the central pivot 
block, and are arranged 
conveniently in front of 
the driver. 

The forecarriage may be 
operated by gasoline mo- 
tors or by storage bat- 
teries as desired. The one 
shown in our illustration 
contains a four-cycle gas- 
oline motor in which the 
vaporizing is automatic- 
ally performed in a spe- 
cially designed carbur- 
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eter. The gearing allows of variable speed, and the 
vehicle shown is capable of [traveling at a speed of 
twenty miles an hour. 

Loomis Automobile.— It was only a question of 
time — aud the present exhibition has shown the time to 
be briefer than many people had hoped — when an effort 
would be made to put upon the market a small, light, 
and compact motor, whose price should be within the 
reach of the purse of the average person. We present 
two illustrations of a low-priced and compact little au- 
tomobile which attracted favorable attention at the 
show. It is manufactured by the Loomis Automobile 
Company, of Westfield, Mass. The very neat and 
compact body is carried by means of four elliptical 
springs upon a strong seamless-tube frame, and the 
makers lay special emphasis upon the fact that the 
whole of the driving machinery is contained in a little 
box which is carried entirely by the frame and lies be- 
neath and quite independent of the body, a method 
of construction which gets rid of a great deal of ob- 
jectionable vibration. It is driven by a 2% horse 
power gasoline motor, with flange-cooled cylinder, 
which may be operated at any speed from 1 to 15 miles 
per hour. There is no carbureter, a constant mixture 
being formed in an automatic mixer, the power and 
speed being regulated by varying the point of ignition 
with regard to the stroke, the ignition for full power 
taking place early in the stroke and' for smaller powers 
at proportionately later intervals of the stroke. The 
ignition points are indicated by the small vertical 
lines at the side of the cylinder in the accompanying 
detail drawing of the motor. No water whatever is 
used, and hence the vehicle can be left in a cold barn 
without any danger of freezing in the winter time. 

The motor is allowed to run when the vehicle is 
standing, otherwise it is necessary to start the engine 
by means of a hand crank, which is applied at the 
shaft seen through the rear wheel. A feature which 
will recommend these automobiles is the fact that the 
foot-board is entirely clear of steering or controlling 
levers, the steering being done by a lever which is 
placed on the outside of the body to the right of the 
driver, and the regulation of the power and speed by a 
button placed near the floor in front of the drivei's 
seat. The total weight of this handsome little ma- 
chine, ready for operation, is only 315 pounds. 



Tbe Invisibility of the Soldier. 

The adaptation of color to the ground is one of the 
most interesting operations of nature, by which wild 
animals and insects are protected from destruction by 
their natural enemies. It has been amply demon- 
strated by naturalists that birds, reptiles, beasts, and 
insects are, so to speak, clothed in colors which strongly 
resemble those of the ground, herbage, or country in 
which they have their dwellings. This is called " pro- 
tective coloration." Nature, which so carefully pro- 
tects animal life from injury, teaches man a valuable 
lesson regarding the color of uniforms with which to 
equip soldiers when proceeding on active service in the 
field. In ancient days this was of little consequence, 
as when armor was worn the "dangerous zone" was 
limited to the effective range of weapons of offense of 
those days. With the introduction of firearms came a 
revolution in fighting. At first, however, the effective 
range of these weapons was also extremely limited, 
and some of them would carry no further than the 
bolts from a crossbow. In these early days the oppos- 
ing armies were well within visual range before they 
fought each other. In time field artillery came into 
use, which also increased more and more the distances 
between the combatants. It was only the introduc- 
tion of rifled artillery and rifled small arms which 
necessitated a decided revolution in tactics. Battles 
were now fought at greater distances and without the 
opposing armies necessarily coming into close contact 
with each other, though, of course, this contact does 
occasionally occur, as in assaults when bayonet charges 
are made, or in the days of old when the pikemen also 
made assaults. Blackwood's Edinburgh Magazine 
recently published a most interesting article on the 
invisibility of the soldier, by Lieut. -Col. C. H. Powell, 
of the First Goorkha Rifles, from which we condense 
the following: The great nations are now in posses- 
sion of new magazine rifles of small caliber with a 
range up to 2.000 yards and over, and field and moun- 
tain artillery of a range of over 4,000 yards. Troops 
may be killed or put hors de combat at distances never 
thought to be within the bounds of possibility until 
the middle of the present century, so that it is evident 
that battles are now fought, or at least begun, at a 
distance far beyond visual range, so that fighting now- 
adays is very different from that which occurred even 
in the Franco-Prussian war, which proves the absolute 
necessity for dressing soldiers in a color which will 
make them as invisible as possible. The predominant 
uniform of the British army has always been scarlet, 
and no difference was made in the dress even in such a 
climate as India, where the troops sweltered under the 
tropical sun. Fortunately, it has become a recognized 
fact that scarlet should no longer be worn by troops in 
active service, as presenting too distinct a mark for the 
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enemy's artillery and rifle fire. The authorities looked 
about for years before they found a fabric suitable in 
color and texture with which to clothe the troops for 
active service. A color has at last been touud in the 
shape of "khaki," which name is derived from an 
Indian word for a particular dye. It is a dye of a 
yellowish hue, and has always been much used by the 
natives. The fabrics which have been colored in India 
were found to be inferior, owing to the fact that the 
color was not fast and became lighter with each suc- 
cessive washing, so that it was almost impossible to 
keep the uniforms of the men of the same shade. The 
result was that the regiments after a time presented a 
motley aspect and looked untidy. The Indian army 
was the first to adopt this color, and most of the native 
regiments had their own dyers. The color increased in 
popularity, and in time the military authorities ill 
India decided to equip the British regiments with 
uniforms of this khaki color. At first it was ouly used 
for fatigue duties, but now it has entirely replaced 
white, even, for ordinary parades, the white uniforms 
being retained only for church parades and walking 
out. In 1884-85, two Englishmen, Messrs. Lemann and 
Gratti, were successful in discovering an absolutely fast 
dye, and the result has proved a benefit to the whole 
army, and it can be applied equally to woolen and 
cotton cloth. Lord Roberts, in 1885, took up the sub- 
ject of khaki in an energetic manner and was easily 
convinced of the suitability of this color for uniforms 
in the field, and even went further. He issued an order 
to have the whole equipment of the field and mounted 
batteries, including even the wheels and guns them- 
selves, painted khaki. The troops sent out to Egypt 
to take part in the reconquest of the Soudan, and now 
the army corps which are being dispatched to the 
Transvaal, have all been fitted out with khaki, includ- 
ing covers for their white helmets, haversacks, and 
water bottles. The leggings and the spats of the kilted 
regiments are all of khaki, and even their boots are an 
uu blackened leather. The old days when soldiers 
spent hours of their time pipeclaying their belts are 
now passed, and, in fact, the fighting soldier of to-day 
presents a striking contrast to his predecessor of a 
century ago. Certain regiments in the service are 
allowed to retain a distinctive uniform ; for instance, 
the Highland regiments adhere rigidly to their tartan 
kilts, which, being of a dark color, stand out in strik- 
ing contrast on a veldt or mountain side. One of the 
Boers who was taken prisoner stated that the soldiers 
wearing kilts were very easily seen, but those wearing 
khaki were very difficult to locate. The kilt is not 
only picturesque, but is highly practical and sensible 
for campaigning in a mountainous country, but the 
color is against it and renders the men needlessly dis- 
tinguishable. Sir Archibald Campbell has suggested 
a reversible kilt of tartan on one side and khaki on 
the other. This material would probably be very 
thick, so that it would hardly commend itself to the 
Highlander. The distinction between the various 
Highland clans does not seem necessary on the battle- 
field. 

It is a lamentable fact that the percentage of killed 
and wounded officers in the several opening battles of 
the Transvaal war is very high, and this may, in 
many cases, be traced to the uniforms which the 
officers. wear. It was one time considered necessary for 
the officer to be as differently dressed from his men as 
possible, so that the rank and file would be able to 
distinguish their leaders ; but this idea seems to be 
more or less exploded, and very rightly so. The officer's 
voice is quite sufficient, and there is no excuse what- 
ever for the men not recognizing their leader, no mat- 
ter in what garb he is attired. The officer is a valu- 
able factor and should be preserved, as far as circum- 
stances will permit, from danger, and Lieut. -Col. 
Powell makes some practical suggestions regarding 
their equipment, in which he recommends that all 
parts of the uniform be made as inconspicuous as pos- 
sible, even to belts, and suggests also that all the 
accouterments, wherever possible, be made of khaki. 
In days gone by the sword was doubtless a very useful 
weapon of offense as well as defense, but nowadays it 
is universally recognized that an officer would rely 
more on his revolver than his sword, and many officers 
are of the opinion that the sword belonging to them 
should be left behind when he goes into action. The 
sword is more of a decided encumbrance to an officer's 
free movement when moving on hilly ground, and as a 
matter of convenience he generally takes it out of his 
belt and uses it as a walking stick ; and it is a very 
inferior one at best. Lieut. -Col. Powell recommends 
that they carry a small carbine, which will give the 
officer a useful weapon of offense should he find him- 
self in a tight corner. Badges on the helmet should 
also be discarded, for as one writer has stated, they 
shine like a diamond in the African sun, and more 
than one officer has remarked that he would infinitely 
prefer carrying a good stick into action than a sword. 
» « » > » 

It is said that the Baldwin Locomotive Works have 
received an order from the French State Railways for 
the construction of ten passenger locomotives, which 
must be completed early in the summer. 
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To Renew and Clean Old Albumen Prints. 

To renew and clean old albumen prints, a solution of 
bichloride of mercury more or less acidulated is used, 
which gives to the prints a fine purple color. M. Ga- 
belle, in a communication to the Soci6t6 Francaise de 
Photographie, has given the following formula : 

Water 85 c. c. 

Bichloride of mercury, saturated solution 10 c. c. 

Hydrochloric acid 6 c. c. 

These proportions, however, are not absolute. The 
hydrochloric acid is useful for sulphated prints upon 
collodion papers. The action of the bath is immedi- 
ate, almost instantaneous, in fact, for certain papers, 
such as citrate of silver. It is slower for those papers 
whose surface layer is hard. As soon as the result is 
obtained, the print should be washed in several 
changes of water for an hour at least. All contact 
with hypo should be avoided, as this gives yellow 
stains which cannot be removed. The tones 'thus 
obtained. vary from reddish to violet. 

In the case of fresh prints, good purple tones may be 
obtained by this process, but they should have been 
previously toned in a solution which contains a cer- 
tain proportion of old bath. M. Gabelle gives the fol- 
lowing formulie for use in this case : 

Old used bath 750 grammes. 



New bath 



Alum .. 

Hypo 300 



) grammes 



250 grammes. 



Acetate lead 1 " 

Water 100 " ) 

Chloride of gold solution 1 per cent. 8 c. c. 

Allow to stand for two days. Tone the proofs for a 
long time, say 20 to 30 minutes, and wash for 3 hours. 
After allowing to drip, they are immersed in the fol- 
lowing bath : 

Water 100 c. c. 

Bichloride of mercury, saturated solution 5 c. c. 

As soon as the desired tone is obtained, which should 
be in about one minute, remove and wash carefully for 
an hour and dry. This should be done by diffused 
light. Great cleanliness is recommended in this opera- 
tion, and hypo stains are to be avoided. 



Great Diamonds. 

At least seventy diamonds are in existence which 
have a long and romantic history. The largest dia- 
mond in the world is the " Braganza," which weighs 
1,680 carats in the rough. It was found in Brazil and 
is now in the Portuguese treasury. The finest and cer- 
tainly the most famous diamonds in the world came 
from India. At the break-up of the empire of the 
Great Mogul, his treasures were scattered, and the 
" Koh-i-nur,' - "Orloff," and the " Moon of Mountains" 
came from this collection. The " Great Mogul " is now 
believed to be lost ; it weighed 787J4 carats and it has 
not been seen since 1665. It is possible that it has 
ceased to exist in its original state. The "Koh-i T nur," 
which now weighs 103!^ carats, has a history which 
goes back to 1526, while tradition gives it a career of 
5,000 years. It was seized in the Lahore jewel chest 
and was brought to England. In 1852 it was reduced 
from 186^ carats to its present weight. The " Orloff" 
diamond, which is the chief ornament in the imperial 
scepter of the Czar, is the largest diamond in Europe, 
weighing 193 carats. It formed one of the eyes of an 
idol. It was sold in Amsterdam for $450,000 and an 
annuity of $20,000 to Count Orloff. The " Moon of 
Mountains " is also among the Russian crown jewels. 
The gem of the French regalia was the famous "Pitt" 
diamond, which was found in the year 1701 and was re- 
duced from 410 to 137 carats. It was bought by the 
Duke of Orleans in 1717 for $675,000. It has been 
valued at $2,400,000. One of the largest diamonds ever 
found was that picked up by a negress in Brazil, which 
is known as the " Star of the South," and weighs 254 
carats. The '• Star of South Africa," whose history we 
have already noted in a previous issue, begins the 
history of the rush for the diamond fields in South 
Africa. The English Illustrated Magazine, from which 
we glean our facts, recently had an article upon this 
subject illustrated by actual photographs of the dia- 
monds. 



A Constituent of Lyddite iu Milk. 

" Lyddite " is made by a secret process of the British 
government, but it is known to consist largely of 
melted picric acid. One of the best coloring matters 
used for the purpose of giving a rich appearance to 
milk and milk products is Marfius yellow, known under 
various other names, such as naphthol-yellow, saffron 
yellow, etc. This substance is chemically dinitroalpha- 
uaphthol, which is prepared from naphthalene. Ac- 
cording to The London Lancet, it is an important 
constituent in the making of lyddite. Martius. yellow- 
is slightly explosive when heated, but it is not danger- 
ous on this account when used in milk. It is, how- 
ever, considered as an injurious coloring matter and 
is liable to produce poisoning if it is brought into con- 
tact with an abrasion of the skin, thus taking away 
from its value for use as a tinctorial agent. 
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Can Ants Hear? 

Whether ants can hear is a question which has 
engaged the attention of Mr. Weld, of Iowa University, 
for some time, and he has recently published an ac- 
count of some of his experiments in Science. He states 
that for many years it has been the accepted opinion 
among naturalists that these insects are not endowed 
with an acoustic sense, at least within the range of 
sounds perceptible to the human ear. This opinion is 
based upon the failure of experiments which showed 
that loud and shrill noises do not produce the slightest 
effect upon ants. Mr. Weld, however, finds that this 
was not the case with several American species of these 
insects. He confined an ant in a test tube and 
brought it near a milled disk rotating in the air. At 
each sound which was produced, the ant showed un- 
mistakable signs of agitation, quickly moving its head 
and antennae. Shrill noises were produced close to a 
colony protected under a glass, and the ants immedi- 
ately showed signs of alarm. These experiments lead 
to tbe conclusion that at least some species of ants are 
capable of perceiving vibrations conducted through 
the air or other media which are audible to the human 
ear. This does not necessarily demonstrate that they 
hp.ir in the strict sense of the word, but merely that 
they are capable of perceiving ordinary sounds. 
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A BEMABKABLE BANYAN TREE AT ST. KITTS. 
In enumerating the remarkable examples of forest 
growth, the banyan tree (Ficus indica) would assume 
an honorable place. It is anative of several parts of the 
East Indies, Ceylon and 
some parts of the West 
Indies. It has a woody 
stem which soon divides 
into many branches. 
Every branch from the 
main body throws out 
its own roots, at"first in 
small tender fibers 
several yards from the 
ground ; but these con- 
tinually grow thicker 
until they reach the 
ground when they strike 
in, and, after being 
nourished, increase to 
large trunks and be- 
come parent trees, 
shooting out new bran- 
ches from the top, and 
the process is continued 
until the tree covers a 
considerable area. It is 
reported in authentic 
works that a banyan 
tree on the Nerbudda 
once covered a space so 
great that it sheltered 
7,000 men. The power 
of the floods have now 
much reduced it in size, 
but it is still 2,000 feet 
in circumference, and 
the trunks, large and 
small, exceed 3,000 in 
number. Other trees 
have been known to 
cover an area of 13 
acres. They are fre- 
quently found near temples, and on or near funeral 
mounds. The figs are insipid but abundant. The 
leaves are of a bright green and form a dense shade, 
they are 5 inches long and 4 inches wide, and they are 
used by the Brahmins as plates and dishes. The wood 
of the tree is porous and is almost worthless. The 
natives use various portions of the tree for medicinal 
purposes. The example we illustrate is on the island 
of St. Kitts, British West Indies. 



erating hydrogen. Later investigators, Parkinson, for 
example, have come to the conclusion that alloys of 
aluminium and magnesium have no practical value. 
Even Richards, in his work on aluminium published 
as late as 1890, forms the same conclusion. 

The unsatisfactory results obtained by these phy- 
sicists, according to Mach, are due to the use of im- 
pure metals, and to the lack of a systematic variation 
of the proportions employed. If pieces of magnesium 
be dissolved in molten aluminium by dipping them in 
the superheated mass with a porcelain rod, alloys will 
be obtained which differ widely in their mechanical 
properties, depending upon the quantity of magnesium 
originally employed. Alloys which for 100 parts of alu- 
minium contain 10 to 30 parts by weight of magnesium 
are as a general rule ductile, vary in hardness between 
brass and bronze, and can be most readily worked 
with a file, on the lathe or rotary cutter. The specific 
gravity of these alloys varies between 2 and 25 ; whereas 
pure aluminium has a specific gravity of 2'7. Alloys 
thus obtained can be cast in thin liquids as readily as 
aluminium, and fill the mold fully as well ; on the 
lathe they can be turned like brass into long, coiled 
strips. The surface becomes mirror-like in brightness 
and siivery in appearance. Screws can be cut cleanly 
to any pitch. Under the file the characteristic ring 
of brass or steel is heard. Even the teeth of the fin- 
est files are not clogged, at least not with those alloys 
containing from 25 to 30 per cent of magnesium and 
equaling bronze in hardness. Alloys containing from 
10 to 15 per cent of magnesium can be turned, cut, 
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magnalium— Its Properties and Uses.* 

Magnesium, it is well known, is a grayish white, soft 
metal of a certain toughness, which, physically, re- 
sembles aluminium. Its specific gravity is even small- 
er. Although it can be formed into wires and ribbons 
and rolled into sheets, it cannot readily be filed, turned, 
or cut. Chemically, however, it is not so resistant as 
aluminium. Polished surfaces of aluminium lose little 
or nothing in brightness when exposed to the air ; but 
magnesium under similar conditions is soon covered 
with a skin of oxide. Dr. Ludwig Mach discovered 
that alloys of magnesium and aluminium possess pro- 
perties not found in either of the two components. 
Woehler also made alloys of magnesium and aluminium 
by fusing together equivalent weights (in the propor- 
tion therefore 27"5 : 12) of the two metals and obtained a 
white, extremely brittle mass which ignited at red heat 
and burnt with a bright flame. By mixing four equiva- 
lent parts of magnesium with one equivalent of alu- 
minium, a semi-malleable mass was obtained, which, 
owing probably to the presence of sodium chloride, 
decomposed in water after a few days without gen- 

* Translated from Prometheus. 
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rolled into sheets, and pulled into tubes and wire — all 
of which properties are possessed by aluminium. These 
alloys are furthermore capable of receiving a high 
polish; and the polished surfaces are distinguished by 
great resistance to atmospheric influence. They are 
whiter than aluminium or magnesium and are good 
light reflectors. For ordinary uses, where small weight, 
great tenacity, and strength are required, these alloys 
containing small percentages of magnesium are evi- 
dently extremely serviceable. Alloys in which the pro- 
portions are reversed, that is, those which contain little 
aluminium and much magnesium, have similar proper- 
ties and smaller specific gravity, but are less beautiful 
in color. They are capable of resisting atmospheric 
influences and are of feeble strength. On exposure to 
the air they become spotted, and are corrosively acted 
upon by water and readily ignited in casting. When 
the oxide is not thoroughly removed and the mold is 
badly filled, the castings are not homogenous. 

At present the cost of these alloys is considerably 
greater than that of pure aluminium, owing to the 
higher price of magnesium. But the question of cost 
cannot long affect the application of the alloy ; for the 
new metal, measured by volume, is cheaper than brass. 
Moreover, magnesium is so expensive chiefly because 
it has been used only in small quantities and produced 
only on a small scale. When the metal will be more 
widely employed in the arts, it will probably become 
cheaper than aluminium : for it is manufactured from 
very inexpensive raw material and its reduction is at- 
tended with less difficulty than that of al uminium. We 
may, therefore, hope that Mach's alloy — "magnalium," 
as it has been called — will become one of the cheapest 



metals which we can use. The strength of the com- 
pound is extraordinary. Tests made by the inventor 
show that magnalium is stronger than cast iron and 
less brittle. On cross-section it is fine-grained, steel- 
like, and splits in several directions. The coarsely crys- 
talline structure of pure aluminium or zinc is not pres- 
ent. Stampings of magnalium are produced with the 
same readiness as those of rolled brass. The alloys of 
aluminium and magnesium described contain from 10 
to 30 per cent of magnesium. With an increase of 
magnesium there follows an additional hardness, 
brittleuess and capability of receiving a high polish. 
Mach's investigations were made primarily for the pur- 
pose of discovering a metal particularly adapted for 
mirrors, great hardness being the prime requisite in 
order to obtain the desired reflecting surface. 

The art of making metallic mirrors is by no means 
new. The ancients, it is well known, used them. In 
modern times amalgamated or silvered sheets of glass 
have been used for the ordinary purposes of life ; for 
optical uses metallic mirrors have been employed. Up 
to the middle of the last century the achromatization 
of lenses was held to be an impossibility ; and reflect- 
ing telescopes were therefore used in astronomy. In- 
stead of the object glass now employed, these tele- 
scopes had a mirror of cast metal, ground in parabolic 
form. But the speculum metals hitherto used, although 
capable of being highly polished, have a specific gravity 
rarely below 8 ; their reflective power, moreover, is by 
no means equal to that of silver. 
These defects, coupled with inability to withstand 

usage or exposure to the 
atmosphere, have ren- 
dered a new speculum 
compound almost a ne- 
cessity. Magnalium 
offers all the advan 
tages which have been 
hitherto lacking in ordi • 
nary speculum metals. 
For when it is composed 
of equal parts of alumi- 
nium and magnesium it 
is exceptionally hard, 
capable of receiving an 
exceedingly high polish, 
and above all of extra- 
ordinarily small specific 
gravity. The mechani- 
cal properties of alloys 
containing 1 part of 
aluminium and mag- 
nesi um in proportions 
varying from 2 to 1 for 
the aluminium, and for 
1 to 325 for magnesium, 
differ widely. The re- 
flecting power of the 
alloy, especially when a 
minimum of aluminium 
is used, is fully equal to 
that of the best silver 
mirrors. The optical ex- 
periments made wirh 
magnalium mirrors by 
Dr. Victor Schumann, 
of Leipsic, lead to the 
conclusion that ultra- 
violet rays of the spec- 
trum are better reflected 
by magnalium than by silvered glass; the same result 
holds good for the visible portion when certain alloys 
are employed. 

Magnalium mirrors have preserved their reflecting 
power despite the chemical influence of the atmo- 
sphere. In this respect they are far superior to silver 
mirrors, which soon form sulphur compounds, and to 
steel mirrors, which oxidize so readily. The treatises 
which Mach and Schumann have written on this new 
metal fully describe its remarkable optical properties; 
of particular interest are those portions treating of the 
absorption of gases by the molten alloy, and the pre- 
cautionary measures which Mach recommends to pre- 
vent this absorption. 



Production of Caoutchouc in Brazil. 

According to the report of the Belgian consul, the 
figure for the export of caoutchouc from Brazil for the 
crop of 1896-97 was 22,216 tons, of which 9.848 tons went 
to the United States and 12,368 tons to Europe. The 
production of caoutchouc in that country has increased 
rapidly during the last forty years. In 1860 there were 
but 2,400 tons exported. The following table shows 
the increase since 1881 and the distribution between 
the United States and Europe : 

Tear. United States. 

1881-82 5.333 

1886-87 7,346 

1891-92 11,593 

1895-97 9,848 

The greater part of the 
Europe goes to England ; in the years 1896-97 
amounted to 10,331 tons upon a total of 12,368. 



Europe. 


Total 


4,430 


9,753 


6,004 


13.350 


7,168 


18,761 


12,368 


32,216 



caoutchouc exported to 
this 
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New Process of Wine making. 
A recently brought out although thoroughly tested 
process in the production of wine, and particularly 
of red wines, consists in subjecting the grapes to the 
action of heat and pressure instead of using them cold 
and allowing the juice to exude by the natural pres- 
sure of the mass, or by veryslight artificial pressure 
for the first crus. The new process has for its result : 

1. The solution of all the red coloring matter of the 
grape in its own juice, before fermentation. 

2. The sterilization of the " must. 11 

3. The production of wine of a quality superior to 
that of normal samples from the same grapes by the 
old methods. 

The experiments which have led to the above results 
and conclusions were made on the vintages of 1897 and 
1898, both in Tunis and in France. More than 100 
tons of grapes were thus heated, at seven different 
observation stations. All the resulting wines, without 
exception, have been better than those from the same 
grapes under the traditional conditions. 

Among other things, it has been shown by these 
experiments : 

1. That the grapes thus heated for the purpose of 
dissolving the red coloring matter in the juice lose 
their resistance to pressure and hence give a greater 
yield of juice than the non-heated. 

2. The juice extracted under the press has a richer 
color than that allowed to run out under natural or 
very slight artificial pressure. 

3. The wine resulting from this fermentation has 
more color and more " body" also than that from the 
old process, which is reverse (without pressure) of what 
has always been observed in comparing the first and 
the last " crus " by the cold process. 

4. The sterilization of the " must " obtained by heat- 
ing permits the careful study of the effects of various 
kinds of ferments upon the same juice. 

In this connection there have been employed experi- 
mentally ferments of various kinds, including those 
from some of the most celebrated high grade wines or 
"grands vins.' 1 

5. The tasters could detect no difference among the 
various wines produced from the same "must" by use of 
different ferments, so that no conclusion could be ar- 
rived at as to a choice of ferments. There was, how- 
ever, a difference in the alcohol percentage. All the 
new process wines were richer in alcohol than those by 
the old method from the same grapes. But those made 



with "cultivated" ferments gave rather poorer results 
than those with the natural from the "grands crus." 

6. In districts infected with the "tourne" disease, 
the wines made by the new process were the only ones 
which were exempt. 



Intensification of Negatives. 

Messrs. Lumiere and Seyewetz have presented to the 
Soci6te" Francaise de Photographie a new method for 
reinforcing photographic plates by the use of iodide of 
mercury. The action of this reagent has been previ- 
ously known, but on account of subsequent decomposi- 
tion it could not be used in practice, the image becom- 
ing yellow after a time and diminishing in intensity. 
The experimenters propose to remedy this inconve- 
nience, and for this they have first established the 
theory of the reaction, supposing that a solution of 
mercuric iodide in hyposulphite of soda results in the 
formation of a double salt, HgI 2 +2Na 2 S 2 8 . Under 
the influence of the silver of the plate, the mercuric 
iodide is reduced to mercurous iodide, with the forma- 
tion at the same time of iodide of silver ; in the second 
phase of the reaction, the mercurous iodide, in the 
presence of sodium hyposulphite, decomposes into me- 
tallic mercury and mercuric iodide, which latter redis- 
solves in the hyposulphite. 

The total reaction may be expressed by the formula : 
2HgI 2 +2Ag+2Na 2 S 2 3 = 2AgI + Hg4-HgI s .2Na 2 S 2 8 . 
The intensification of the plate is therefore due to the 
mixture of mercury and iodide of silver produced by 
the reaction. In this case the alteration of the image 
follows after a certain time, and much more rapidly 
when the plate is kept in water. It may be supposed 
that under the influence of moisture and oxygen the 
mercury forms with the iodide of silver a combination 
of a yellow color, perhaps HgO, Agl ; the experiments 
made with the plate in its altered condition seem to 
confirm this hypothesis. In order to prevent this de- 
composition and to render the method practicable, the 
experimenters have transformed the iodide of silver 
into metallic silver ; this is accomplished by using one 
of the photographic reducing agents. At the same 
time it was observed that the hypo could be advan- 
tageously replaced by sulphite of soda to dissolve the 
iodide of mercury. The method of reinforcement may 
be carried out with success as follows : 

A bath is formed of 1 gramme iodide of mercury, 10 
grammes sulphite of soda, and 100 c. c. water ; the pro- 
portion of sulphite of soda may be varied within cer- 



tain limits. The plate, after leaving the hypo, is rinsed 
and placed in the above bath ; the image gradually 
takes a brown color, and the intensification may be 
stopped at any desired point. This image is not yet in 
a stable condition, and will take a yellow-green color 
upon exposure to air if not treated in the following 
manner : The image is fixed by a solution of one of the 
well-known reducing agents, such as pyro, hydro- 
chinon, diamine, paramidophenol, etc. The iodide of 
silver is thus entirely transformed to metallic silver, 
the image then being free from iodine. In this condi- 
tion the plate may be kept indefinitely with no danger 
of alteration. If it is desired to again reduce the im- 
age, it may be placed in a hypo bath, which dissolves 
out a portion of the iodide of silver ; this must be done 
before the final reduction in the second bath. 



The Current Supplement. 
The current Supplement, No. 1258, has many papers 
of unusual interest. '* Two Famous Boer Guns " illus- 
trate "Long Tom" and "Mrs. Smith." "The Gun- 
Cotton Problem " is an important article by Frederick 
H. McGahie, an expert on explosives. "The Manu- 
facture of Coal Gas " is a fully illustrated article. 
" Kite Meteorograph Construction and Operation " is 
an article describing the latest kites and meteorolo- 
gical instruments used by the Weather Bureau in ob- 
taining records, and is accompanied by several illus- 
trations. "An Important Patent Decision" is by 
Arthur F. Kinnan. "Germany's Latest Battleship" 
describes the " Kaiser Friedrich III." and is accom- 
panied by elaborate sectional views. The abstract of 
the report of the Committee on Canals of New York 
State is an important document accompanied by 
maps, profiles, diagrams and cross sections. 
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(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

COTTON-CHOPPER— Richard W. Kirby, Cook- 
ville, Tex. The working parts of this machine can be 
collectively raieed and lowered to pass an obstruction. 
Scrapers are provided in advance of the choppers, ad- 
justably mounted so that they regulate the depth of the 
cuts. Rollers are interposed between the choppers and 
the scrapers, which rollers are arranged to travel in the 
furrows formed by the scrapers, and thus cause the 
choppers to rise and fall according to the character of 
the ground. Cultivator-blades at the rear of the chop- 
pers are adapted to travel in the spaces between rows. A 
removable rake is located in advance of the scapers to 
clear chaff and stalks from the path of the scrapers. 

HARVESTING-MACHINE— William L. Walton, 
Neche, N. D. Since harvesters are usually required to 
work in soft ground, the ordinary master-wheel sinks from 
one to four inches into the soil, not only occasioning 
heavy draft, but seriously affecting the driving of the 
machinery, causing the master-wheel to slide in the 
loose ground. The inventor overcomes these difficul- 
ties by providing a master-wheel fully as effective as 
that heretofore used and capable of traveling upon 
soft and hard ground with equal facility. A simple driv- 
ing mechanism is provided, operated from the master- 
wheel, which mechanism does not interfere with the 
raising and lowering of the elevator and connected parts. 

CANE-HEADER.— William B. Easley, Ringgold, 
Tex. In this device for cutting off the heads of cane, 
Kafir corn, or the like, a header-frame is provided, in 
which a cranked shaft is mounted. Gathering-fingers 
on the cranked portions of the shaft have a hinged con- 
nection with the frame at their rear ends. Stripping- 
fingers are fixedly secured on the shaft. A knife, ope- 
rated by the shaft, passes through a bifurcated stop as it 
revolves. The invention is characterized by a simplicity 
of construction and efficiency of operation which leave 
nothing to be desired. 



Electrical Apparatus. 

FIRE-ALARM BOX.— Henry F. Blackwell, Jr., 

Manhattan, New York city. The usual type of fire-box 
is limited to one signal only, indicating the location of 
the box at a signal-station. The present invention pro- 
vides the same box with a public signal, and with an 
auxiliary device or a series of auxiliary signal devices of 
different signal-numbers, adapted to be thrown into 
circuit from different buildings, so that a signal turned 
in will indicate the particular building connected with 
the box. 



Mechanical Devices. 

RAISIN-SEEDER. — Cary S. Cox, Fresno, Cal. 
The seeder is provided with a reciprocating screen so 
constructed that nails and other foreign matter may be 
separated from the fruit before the fruit reaches the 
seeding section of the machine. The heating device 
employed to soften the fruit, avoids the necessity of 
Bteamingor wetting the raisins before they are placed in 
the seeder ; consequently, a higher grade of product 
is obtained, free from the usual viscosity. In the seeder 
a heating roll receives the raisins, whereupon they are 



delivered to a carrying-roll provided with peripherally- 
toothed rings held separated. Brushes are located adja- 
cent to the carriers, and are adapted to take the seeds 
from the roll, a device being also provided to remove the 
raisins from the roll. 

RAISIN-SEEDER .— Cary S. Cox and Thomas 
E. Langley, Fresno, Cal. This seeder is an improve- 
ment upon a device patented by Mr. Cox. The prime 
object of the present invention is the provision of a 
self-cleaning comb for removing the seed from the 
impaling roller, and of strippers particularly adapted 
to remove the seeded raisins from the impaling or 
carrying roller. The novel feature of the invention 
consists in providing the comb with serrated disks 
mounted to revolve adjacent to the periphery of the 
impaling roller, but out of contact therewith, where- 
by not only is the seed cleared from the impaling 
roller, but the short cap-stems on the raisins, the hard 
red berries, the nails, and other foreign matter are 
also effectually removed without injury to the impaling 
roller. 

HYDRAULIC AIR-COMPRESSOR.- Lee E. Mitch- 
ell, Boston, Mass. The inventor has devised a hy- 
draulic cylinder and valve mechanism, which are auto- 
matically operated, so that the piston will continue to 
reciprocate until shut off by some outside means, the de- 
vice being especially adapted for use in compressing air 
as the relative area of the water and air cylinders may be 
varied. The device is adapted to a wide range of work. 
It is thus possible to use water at high pressure economi- 
cally for producing compressed air of low pressure or 
to use water of low pressure to produce compressed 
air of high pressure. 

AUTOMATIC MACHINE-GUN. — Ernst Tern- 
si'rSm, Paris, France. In this gun the movement 
of the locki&g-lever, which prevents the movable 
bolt in the breech-piece from moving relatively to 
the latter in the closed position, is obtained by a resist- 
ance-plate acting on projections of the levers. This ar- 
rangement takes the place of the usual rack. The ex- 
tractor is combined with a locking-lever, which prevents 
its premature disengagement from the cartridge, and the 
end of which also serves to raise up the bullet of the 
cartridge when inserted in the chamber and to prevent 
its abutting against the edges of the latter. The move- 
ment of the drum for feeding cartridges is controlled by 
a piece capable of being moved longitudinally. 

WEB-FEEDING MECHANISM.- William V. Mil- 
ler and Elias B. Dunn, Manhattan, New York city. 
When the moving pictures of a chronophotographic 
projecting apparatus appear in rapid succession on the 
screen, then the high lights of one picture appear pass- 
ing over the dark portions of the preceding pictures 
until full registry is again had of the picture in the slide- 
opening during the period of rest; and, consequently, 
the picture appears blurred. With the new arrangement, 
the web or picture strip is set on edge and moves hori- 
zontally and intermittently past the slide-opening, the 
pictures being arranged one alongside the other, so that 
the high lights always remain in register and the web 
moves in the same direction as the depicted objects. 
Consequently, the pictures are bright and lifelike. 

MACHINE FOR RUNNING CROSS-CUT SAWS.- 
Herbert G. Locke, Arhuckle, Cal. A saw-reciprocat- 



ing lever is pivotally mounted at its lower end on a base. 
A spring-bracket is secured to the base. One end of a 
rod is secured to the lever, and the other end is slidable 
through the bracket, so as to assist in guiding the lever. 
The sliding movement of the end in the bracket is limited 
to bend the latter. The weight of the operator is used in 
running the saw. The stroke of the saw can be easily 
regulated. 

LOCK.— Winfield S. Houser, Bellefonte, Peun. 
The lock is springless and operates by gravity. The lock 
has a latch-bolt formed of a piece of steel bent on itself, ! 
its two sides being connected by a series of studs or 
rivets. A pivoted weight with teeth is arranged be- 
tween the two sides of the bolt and meshes with the 
studs. 

Rail way- Appliances. 

CAR-WHEEL.— Charles P. Jones, Cleveland, Ohio. 
The inventor has so constructed a sectional metal car- 
wheel that the sections interlock perfectly and are posi- 
tively held against movement upon each other, providing 
a wheel that is light, if not lighter than a solid or one- 
piece wheel, besides being much stronger and more readi- 
ly preserved in condition for effective use. 

CAR-BRAKE. — Peter Schrieffer, New Orleans, 
La. The brake is particularly designed for electrically- 
operated-cars, and is adapted to be set quickly and tight- 
ly by comparatively little exertion of manual power. 
The electric controller is operated by the same means 
employed for operating the brake. The essential feat- 
ures of the invention are found in a rock-shaft upon 
which an eccentric is mounted. A brake-block is loosely 
mounted on the eccentric and carries a shoe and a 
weight on the side of the block opposite that of the 
shoe and operating lo move the shoe out of engagement 
with the wheel. 

CAR AXLE LUBRICATOR, DUST-GUARD, AND 
WIPER.— James S Patten, 403 Equitable Building, 
Baltimore, Md. The invention is an improvement upon 
a like invention of Mr. Patten's. The oil employed as a 
lubricant is held in the bottom of an axle-box, similar 
to that in ordinary use on railroads, and is taken up and 
transferred to the axle-journal by a rotating roller or 
wheel held in a V-shaped, swinging hanger pivoted in 
the arms of springs also supporting a dust-guard and 
holding it in place. 



Miscellaneous Inventions. 

PROTECTIVE TENT FOR TREES. -William H. 
McFarland, Titusville, Fla. The tent is designed for 
temporary erection about fruit-trees and other tender 
plants for protection against, frost. A support having a 
pivot-bar is centrally located above the tree ; and upon 
the support arms are mounted to swing. The arms carry 
the covering or tent which incloses the tree when the 
arms are properly spaced. A fixed curved support ex- 
tends within the tent at one side and is adapted to engage 
and hold the bottom of the tent. 

MITER-BOX.-Charles F. Boyce, Maiden, Mass. 
From a T-shaped base, a rigid pin pro jects upwardly ; 
and upon the pin a semicircular table .is mounted to 
swing over the base, the pin being centrally located with 
respect to the edge of the table. A spring dog is mount- 
ed on the base and serves to hold the table, A rock- 



shaft extends through the frame beneath the table. 
Saw-guides are respectively mounted at the ends of the 
rock-shaft and swing therewith. An angular collar is 
fastened to the shaft; and a spring pressed rod engages 
the collar to hold the rock-shaft at any desired axial 
position. 

LATTICED OR LEADED GLASS. — Edwin R. 
Childs and George W. Cantrell, Spokane, Wash. 
Cames receive the panes. On each came-face is a layer 
of solder, in which copper wires are embedded. Copper 
wire readily expands when placed in the melted solder. 
When the solder cools, the wire contracts, exerts an 
equal tension over the face of the window and holds the 
parts securely in position. 

LOGGING- JACK.— Alexander M. Gilchrist, 
South Bend, Wash. The bar of the jack is provided 
with a hook located upon its lower end, oy means of 
which hook it may be enabled to engage a log close to 
the ground, thus obviating the necessity of placing the 
upper end of the jack beneath the log. The construc- 
tion of the casing is strengthened, so that the jack can 
be safely used for heavy work. 

DEVICE FOR HOISTING GRAIN.— David D. Hill. 

Logan, Kans. This hoisting-frame for grain consists of 
two side bars, at one end of which a cross-bar is fast- 
ened. A drop-bar is hinged to the side bars ; and a 
latch for the drop- bar is carried by a side bar and is pro- 
vided with a releasing lever. Retaining devices for the 
grain -receptacle are carried by the cross-bar and drop- 
bar. The device is portable and is especially adapted 
for hoisting headed grain to a wagon or stack. 

GATE. — Olaus B. Jacobs, Roland, Iowa. This 
gateway is especially designed to confine hogs and sheep 
in inclosures where they are allowed to run with cattle, 
and is so constructed that, while it Will effectually con- 
fine hogs within desired limits, horses and cattle will be 
free to pass in and out. The gateway has a number of 
parallel partitions arranged to form uninterrupted pas- 
sage-ways, The partitions are of such height and dis- 
tance apart that short-legged animals are effectually pre- 
vented from passing through. 

FIGURED DOUBLE PLUSH FABRIC. — Henry 
Langer, Brooklyn, New York city. The fabric con- 
sists of ground warps and wefts and pile-warps and a 
filling for the pile-warps. The pile-thread from its de- 
parture from the ground to its return connection there- 
with spans a number of picks and is of a length cor- 
responding with the pile-warp thread, bound in a num- 
ber of picks equaling the number of picks spanned. 
Various effects can thus be produced without the use of 
creels for the pile-threads. 

COMBINED DOOR- HANGER TRACK AND 
WEATHER-SHED. — Saxton J. Morgan, Albany, 
Wis. The purpose of this invention is to provide a 
means for protecting the top edges of sliding doors from 
the weather, an end attained by a novel trackway, arranged 
so that it may carry a weather- shed over the top of the 
door and below the wheels, thus preventing the air from 
driving into the space between the door and the building. 

FOLDING-BED.-Joseph J. MoIntyre, Brooklyn, 
New York city. This folding-bed is so constructed 
that, when not required for sleeping purposes, it may be 
folded together to form an easy chair, provision being 
made in folding for the accommodation of the mattreea 
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ami pillows. When the bed is thus fo'ded to form a 
chair, the back of the chair may be adjusted to any de- 
sired inclination like the back of a reclining chair. 

SURGICAL APPLIANCE.— Joseph Lees, Summit 
Hill, Penn. The appliance consists of a shield carrying 
pads between which a receiver is located, constructed 
in adjustable sections, A warning mechanism is pro- 
vided, with an electric connection between the sections 
of the receiver and the warning mechanism. 

LETTER-CARRIER'S BAG.— Michael McCarthy, 
Boston, Mass. The bag is an improvement upon a de- 
vice of a similar nature. The box or holder is secured 
in one end of the bag and forms a wall at this end. The 
box or holder serves to carry letters, while the other part 
of the bag is adapted to carry other like packages. 

TOOL-HOLDER.— Charlks F. Preston, Chicago, 
111. The invention relates to tool-holders for lathes, 
planers, or other metal-working machinery, and provides 
a novel device of strong construction; which is arranged 
to carry one or two tools at the same time and to permit 
the ready setting of the tools in angular position, ac- 
cording to the nature of the work in hand. Two tools 
of the same or different character can be used at a 
time. One tool may be arranged for rough work and the 
other for finishing. 

WHEEL-HUB. -Francis J. Viel, Blossburg, Penn. 
This inventor has provided a hub for carriage-wheels 
having pneumatic tires, by means of which hub the 
wheels can be readily applied to the axle-spindles of 
ordinary vehicles, thus permitting the interchange of the 
wheels with ease and without the necessity of disturbing 
the axles. 

SHADE-ROLLER AND CLAMP.-Herman Gunt- 
NEti and Arthur A. Roberts, Wellsburg, W. Ya. 
The shade-roller is an improvement in that class of cur- 
tain-rollers provided with a lengthwise groove and with 
clasps to secure the curtain in the groove. The novel 
feature of the present invention is embodied in the ar- 
rangement of the groove transversely relative to the 
periphery of the roller and the corresponding angle of 
the lips or flanges of the spring curtain-clasps, whereby 
the flanges are adapted to enter and secure the curtain in 
the groove. 



Designs. 

SUSPENDING-HOOK. — Max Robin, Manhattan, 
New York city. The hook is designed to suspend an 
alarm-clock from the head of a bed in such a manner 
that the wood-work cannot be injured. 

GAME-BOARD.— Neil Ross, Manhattan, New York 
city. The board is a glass checker-board of novel de- 
sign, in which the squares are distinguished by colors 
painted in an ornamental fashion. 

SEWER-TRAP. — Alfred P. Moran, Manhattan, 
New York city. The inventor has provided the sewer- 
trap with a man-hole formed at an obtuse angle to the 
outlet, so that a wire can be inserted from above to clean 
the outlet. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS ETC 

Architectural Drawing. By C. 

Franklin Edminster. New York. 
1899. Small 4to. Pp. 210. 96 plates. 
Sold by Munn & Company. Price 

$2. 
The author is instructor in mechanical drawing in the 
Pratt Institute and is thoroughly competent to prepare a 
text-book on the subject. In many ways it is one of the 
best works we have seen on the subject, as regards real 
helpfulness. The number of mediocre books on archi- 
tectural drawing is legion, but this work is not in their 
class. It gives exactly the kind of information for 
which the architectural draughtsman is always in need. 
We wish to accentuate the value of this book both for 
use in schools and by the student working by himself. 
The illustrations are well reproduced and are carefully 
drawn. 

Our Native Birds. How to Protect 
Them and Attract Them to Our 
Homes. By D. Lange. New York : 
The Macmillan Company. 1899. 
16mo. Pp. 162. Price $1. 
The wanton destruction of birds is one of the most 
cruel manifestations of our modern civilization, and any- 
thing which can be done to mitigate it will be welcomed 
by all right-thinking persons. The present volume is 
one of the best briefs for the bird we have seen, and we 
wish it all success. A concerted effort to abate the evils 
and to promote the love of birds would certainly be pro- 
ductive of much good. 

Irrigation and Drainage. Principles 
and Practice of their Cultural Phases. 
By F. H. King:. New York : Mac- 
millan Companv. 1899. 12mo. Pp. 
502. Price $1 50. 

The present volume belongs to the Rural Science 
Series, and is devoted to what we might call the " new " 
agriculture. They say you cannot farm by a book; it is 
doubtful if Lhis old saw is true to-day. Any farmer 
would profit by the perusal of this book, and it has been 
placed within hie means. Drainage is one thing which 
the farmer can often control at little expense, and it be- 
hoves him to do it. 

Power Transmitted by Electricity 
and Applied by the Electric Mo- 
tor. By Philip Atkinson. A.M., 
Ph.D. New York: D. Van Nostrand 
Company. 1899. 12mo. Pp. 241. 
Price $2. 
The subject of the electric transmission of power has 

increased so much in importance since 1893, that a new 

and 1'evised edition was called for. The work is clearly 

written and can be comprehended by all. 

Map Sheet of Two Wars. Buffalo. 
N. Y. : Matthews- Northrup Com- 
pany. Price 10 cents. 
The best maps we have seen of the Philippine insur- 
rection and the seat of the Transvaal war. 
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Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Varick St., N. T. 

Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and A d dress must accompany all letters 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

Itelerences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated : correspondents will bear in mind thai 
some answers require not a little research, and, 
though we endeavor to reply to all either by lettei 
or in this department, each must take his turn, 

IS 11 yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Tlincrals sent for examination should be distinctly 
marked or labelea. 



(7820) J. B. asks : What is the construc- 
tion of lyddite shells? In what does their peculiarly de- 
structive effect consist? What is lyddite? How manu- 
factured? A. A lyddite shell consists of a cartridge ter- 
minated by the projectile. The charge which forces the 
shell is contained in its base and consists of 12 pounds 
of cordite for the 4'7-inch gun. The shell itself forms 
the upper part of the projectile. It contains the bursting 
charge of 10 pounds of lyddite, and the percussion fuse 
is screwed into its base. A space is left between the 
cordite charge and the shell in order to insure a gradual 
action of the gases upon the shell, whereby the strain 
upon the gun is lessened. Lyddite is a picric compound; 
its manufacture is a secret. Its peculiarly destructive 
effect is caused when it is used as a bursting charge, by 
the number of pieces into which the shell is broken 
and the energy with which they are thrown. 

(7821) C.W. asks : 1. How can I tell the 
insulating quality of glass to be used for a Wimshurst 
machine ? A. Put tinfoil on the opposite sides of the 
glass, charge it as a Leyden jar and see if it retains the 
charge. If it will hold the charge it is good. 2. A re- 
cent issue of the Scientific American (query column) 
speaks of a sectorless Wimshurst machine. What is 
meant by a sectorless machine ? How does such a ma- 
chine work ? A. See Scientific American Supple- 
ment, No. 1131, price 10 cents, for this machine. 3. 
Would 2j^-inch diameter brass tubing be sufficiently 
large to make the prime conductors of a Wimshurst ma- 
chine with eight plates of 24-inch diameter ? A. Yes. 

(7822) C. R. writes : Noticing that it 
is hard to tell different colors by lamp light (artificial 
light), such as yellow from white, certain shades of blue 
and green apart, are there spectacle lenses that will correct 
the vision ? A. The reason of the difficulty of which you 
complain is that the colored object absorbs the light of 
the lamp and does not reflect it. Hence the light does 
not come to the eye so as to make the object distinctly 
seen as to its color. Since the difficulty is in the nature 
of the light and the object, there can be.no remedy found 
in glasses to be worn. The remedy is to get alight which 
is nearer the sunlight in color. 

(7823) F. A. H. asks: 1. Do you know 

of any book that illustrates the wiring of different dy- 
namos, motors, and switch boards ? A. There are a^num- 
ber of valuable books on the winding of dynamos. We 
can furnish you Thompson's " Dynamo-Electric Ma- 
chinery," 2 vols., with American Supplement, $7. Par- 
shall and Hobart's * Armature Winding," price $7 50. 
Weymouth's "Drum Armatures and Commutators," 
price $3. 2. Also one for telephone, giving the different 
classes of wiring for inside work? A Upon the tele- 
phone • we have Preece and Stubbs 1 " Manual of Tele- 
phony," price $4.50. Miller's '•American Telephone 
Practice," price $2. Hopkins' "Telephone Lines," 
price $1.50. 

(7824) A. P. P. asks : 1. Is the negative 

electrode of a cell attached to the negative plate ? A 
The electrodes of a cell are the free ends of the wires at- 
tached to the plates. The free end of the wire attached 
to the positive plate is the negative electrode, and simi- 
larly the positive electrode is connected with the nega- 
tive plate. In all batteries using zinc, the end of the 
wire attached to the zinc is the negative electrode, since 
the zinc is the positive plate. 2. Can an ice boat make 
faster time than the average velocity of the wind that is 
blowing? A. This question was very hotly debated 
several years ago, the result being the demonstration of 
the fact that ice boats did sail faster than the wind was 
blowing by which they were propelled. Supplement, 
No. 214, price 10 cents, has an interesting article upon 
this subject. 
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Acetylene generator, H. R. Berger 642,286 

Acetylene generator, H. M.Cooper 642,298 

Acid, making sulphuric, F. P. Van Denbergh 642,390 

Adhesive compound. C. M. Higgins 642,331 

Adhesive paste, making, C. M. Higgins 642,329 

Adjustable gate, R. J. Dorney 642,093 

Air and gas engine, J. W. Eisenhuth 642,434 

Air comDressing engine, multiple cylinder, G. 

Szimay 642,386 

Alarm. See Train alarm. 

Alloys of hydrogen and iron, producing, G. W. 

Gesner 642,320 

Amalgamator, J. L. Bradbury 642,202 

Ammonia suction, separating and condensing de- 
vice for, G. B. Hiett 642,120 

Animal exterminator, F. Burnam 642,080 

Artisan's protective device, U. Sherman 642,166 

Ash box and dust pan, combined, W. S. Ander- 
son 642,412 

Atomizer, 10. C. Dorment 642,211 

Atomizer, T. Kenney, Jr 642.130 

Automatically opening or closing die, F. A. 

Errington 642,310 to 642,312 

Axle box, car, J. W. Skilton 642,316 

Baby walker, B. Firnhaber 642,435 

Baby walker track, E. F'irnhaber 642,436 

Baling press, roller. J. J. Faulkner 642,099 

Barrel heading up machine, Holmes & Beugler. .. 642,125 

Barrel lining, J. Arkell 642,061 

Basin, catch, G. A. Robertson 642,5:-H) 

Bath tub attachment, A. T. Smith 642,168 

Bearing, antifriction, E. W. Brooks 642,204 

Bearing, antifriction, A. Levedahl 642,343 

Bearing, antifriction side, C. Hoyle 642,450 

Bearing, ball, J. A. Snyder 642,501 

Bearing, roller, A. Levedahl 642,342 

Bed, folding, T. Hauser 642.116 

Beer faucet cooler, Moran & Hoey 642.243 

Bell, bicycle, C. A. Brink 642,071 

Belt, driving, P. Kennedy 642,549 

Belt for transmitting power, P. Kennedy 642,550 

Belt guide, H. E. Gehring 642,219 

Bicycle, L. S. Burbank 642.544 

Bicycle, J. Manning 642,238 

Bicycle, J. W. Payne 642,560 

Bicycle, S. G. Smith 642,269 

Bicycle saddle. J. S.Wright 642,191 

Bicycle support, G. Aston .... 642,062 

Bicycle support, E. C. Barker 642,283 

Bicycle support, C. Mellish 642,144 

Binder, temporary, C. E. Morehouse 64«,244 

Bird cage perch and attachment, F. Downing 642,094 

Blind, apparatus for producing literature for use 

by the, W. Littlewood 642,139 

Boiler furnace, W. E.Cole.... 642.546 

Bolt. See Lock bolt. 

Book holder, student's desk, T. Duncan..: 642,096 

Book leveler, G. H. Rogers 642,565 

Borer, post hole, H. Landin. 642,552 

Bottle corking device. Moor & Mayer : 642,246 

Bottle filling machine, T. Howard 642,548 

Bottle, non-reflllable, C. C. Richmond 642,491 

Bottle wiring machine, R. M. ft C. B. Chambers.. 642,206 

Box covering machine, N. B. Chadw ick 642,517 

Box lid clasps, machine for sec uring, W. T. 

Parker 642,254 

Box nailing machine, W. S. Doig 642,212 

Brake. See Magnetic brake. Wagon brake. 

Brake shoe, J. R. Cardwell 642,295 

Brake shoe, J. D. Gallagher 642,317, 642.318 

Brick kiln furnace, O. C. Oehler 642,356 

Brush, A. F. Phillips 642,484 

Brush machine, P. Becker 642,195 

Brush, tooth, C. L. Hall 642,114 

Burglar alarm apparatus, S. L.Morse 642,147 

Burner. See Gas burner. 

Button, H. P. Goff 642,442 

Cabinet, D. Crocker 642,209 

Cabinet and table, convertable, F. X. Ganter 642,106 

Cable grip, traveling , E. 1. Parsons 642,255 

Camera, kinetographic, H. W. Schroeder 642.163 

Can ventilator, milk, M. H. Nerbovig 642,250 

Candle holder, W. Schott 642,494 

Candlestick. C. E. Sherman 642,496 

Car coupling, W. G. Curtis 642.432 

Car coupling, automatic, C. Trou p 642,509 

Car fender, Btreet, Heppell & Groff ■ 642,156 

Car transom, railway, P. Souther 642,380 

Cars, antifriction roller bearing for railway, J. E. 

Norwood 642,557 

Carbureting apparatus, A. T. Welch 642,187 

Cardboard cutting machine. J. M. Black 642,290 

Card, letter and telegraph, E. Tissot 642,272 

Cards, machine for lacing jacquard, V. Royle 642.371 

Carpetsweeper.C.C. Sweitzer 642.172 

Carriage, baby, Lanciaux * Smith 642,464 

Carriage for invalids and infants, folding, F. 

Deutesfeld 642,210 

Cash carrier, pneumatic, F. W. Gremmels 642.112 

Centrifugal separator, J. J. Berrigan 642,288 

Chair. See Dental chair. Trick chair. 

Chair back desk or 8 tand. W. H. Anderson 642,060 

Checking or unchecking device, J. White 642,400 

Churn and ice cream freezer, combined, C. J. 

Eddy 642.103 

Cigar stamping and cutting device, H. J. Cohn.... 642,518 

Cithern, C. T. Menze 642,472 

Clamping device. Thomas & Spencer 642.178 

Clasp. See Fabric clasp. 

Cla3p, P. B. Tingley 642,174 

Clip. See Envelop clip. 

Clothesdrier, J. J. Phillips 642,561 

Clothing receptacle, S. W. Bonsall 642.075 

Coal conveyor. Seymour & Elmer 642,373 

Coffee huller, C. A.Calvert 642,294 

Coffln, D. Gerwe (reissue) 11,806 

Collar and necktie clasp, combined, F. Ken yon... 642,459 
Combing machines, dabbing brush, apparatus for 

wool, 1. Rushworth 642,160 

Conduit, armored, J. B. Boutillier 642,515 

Conduits, pipes, etc., applying lining material to, 

A.Thoma 642,537 

Conduits, pipes, etc., lining, A. Thoma 642,539 

Cooking and drying cereals, apparatus for, B. L. 

Harris 642,113 

Cooler. See Liquid cooler. Water cooler. 

Coop and brooder, combined, J. R. Dixon 642,090 

Copying bath, G. R. Doughty 642,547 

Cord or twine holder, D. P. Gaymon 642,439 

Core setting plate, Brigham & Emery 642.516 

Corn or potato hiller, V. Whitbeck 642,398 

Cornmeal separator. C. T. Cummings 642,431 

Coupling. See Car coupling. Th ill coupling. 
Crackers, etc., machine for cutting and shaping, 

T.L.Green 642,220 

Crate, folding, E. F. Montgillon 642,245 

Cream separator, W. F. Hunt 642,453 

Cream separator, J. Steffee 642,503 

Cultivating implement, land, W. E. Martin 642,349 

Cultivator, Westervelt & Clapp 642,397 

Cultivator attachment, disk, H. A. Nolte 642,251 

Cultivator tooth, spring, Tuttle & Wilson 642510 

Curtain actuating system, W. H. Brodie 642,423 

Curtain fix ture. Morris & Kunkle 642,247 

Cutting apparatus, S. Pierson 642,485 

Cycle frame, F. Rosenberg. 642.493 

Dental chair, B. M. Wilkerson 642,405 

Dental engine and chair, combined, C. C. South- 
well ." 642,536 

Desk, portabl e writing or dra wing, T. E. Stark.... 642.383 
Die. See Automatically opening or closing die. 

Direct acting engine, H. J. Kimman 642,133 

Display stand, wall paper, S. E. Parrish 642,253 

Door check, N . O. Bond 642,514 

Door hanger, adjustable, A. G. Bierbach 642,069 

Dior holder, F. W. Ruppman 642,261 

Door lock, Armstrong & Patterson 642,413 

Dowel nail, A.H. Smith 642,377 

Draft equalizer, T. J. Vance 642,512 

Dress guard, T. B. Jeffery 642,333 

Drier. See Clothes drier. Fruit drier. 
Drill. See Grain drill. Rock drill. 

Dye, blue sulfur, Priebs & Kaltwasser 642,256 

Ejector, J. L. Chapman - 642,545 

Electric lighting on railway cars, etc. , mechanism 

for driving dynamos for, P. Kennedy 642,551 

Electric machine, dynamo, E. W. G. C. Hoffmann 642,123 

Electric motor, E. 8. Pills bury 642.364 

Electric switch, I. Robbin s 642,159 

Electric wires, grounding shoe for, T. H. Stokes.. 642,169 
Electrical conductor, junction box, E. T. Green- 
field 642,521 

Electrical resistances, manufacture of, Bach- 

mann&Vogt 642,414 

Elevator bucket, M. M. Suppes 642,171 

Elevator door operating mechanism, F. K. Fas- 
sett 642,098 

Elevator safety device, J. W. Holmes 642,448 



Elevator safety device, M. M. Hunter. 

Engine lubricator, gas, H. F. Probert 

Engine vaporizer, gas, H. F. Probert 

Engines, electric sparking plug for explosive, F. 
R. Simms 

Engraving machine, J. F. Murphy 

Envelop clip, S. W. Bennett 

Evaporating pan, F. E. Hayes 

Excavating apparatus, J. & W. Titus 

Exhibiting apparatus, card, P. J. Dowling 

Explosive engine, T. Malcolmson 

Eye, mechanical illustrator of the, H. A. Heath.. 

Fabric. See W oven fabric. 

Fabric clasp, flexible, F. C. Larimer 

Feeder, automatic, J. P. Wehrer 

Feeder, automatic mill, J. P. Wehrer 

Fence post, J. H. Green 

Fence post anchor, E. C. Mathews 

Fender. See Car fender. Stirrup fender. 

File holder, R. Bankmann 

File, letter, C. H. Wiley 

Firearm, breech loading, M. G. E. E. Maturie 

Fire escape, F. Vaughan 

Fire lighter, M. Shelley 

Fireproof construction, H. Constable 

Fireproof construction, J. H. Laing 

Flower holder, A. Heydrich : 

Fluids, appliance for separating and dissipating 
froth from, W. D. Bowkett 

Flush tank valve mechanism, W. H. Schulte 

Fly trap house, cattle. White & Covington 

Folding box, H. L. Hildreth 

Folding box, Z. B. Webb 642,182, 

Forge, blacksmith's, G. Souer 

Fruit drier. E. Thompson. . .- 

FYuit or vegetable protector, J. H. Rollins 

Fruit picker, G. Von Alma 

Furnace. See Boiler furnace. Brick kiln fur- 
nace. Ore roasting and desulphurizing fur- 
nace. 

Furnace, R. Ruetschl 

Furrow opening machine, D. E. White 

Garment supporter, Moulton & Jones 

Gas burner, incandescent, T. Wilson 

Gas generator, acetylene, R. Federroll 

Gas generator, acetylene, G. E. Gulicketal... 

Gas generator, acetylene, Paine & Doudna 

Gas generator, acetylene, W. Ruthenoerg 

Gate. See Adjustable gate. Mine gate. 

Gate, S. O. Campbell 

Gear, worm and chain driving, D. Corcoran 

Gearing, differential, W. Senior 

Generating tube, J. B. Pennington 

Generator. See Acetylene generator. Gas gen- 
erator. 

Generator. W. T. Mixsell 

Glove, R.Warner, Jr 

Governor, steam engine, C. W. Lawrie 

Grain drill, B. F. Hafer 

Grain drill force feed mechanism, C. P. Sester 

Grate, dumping, Z. M. Slater 

Grate for ranges, etc., P. B. Sneath 

Grinder, scissors or knife, W. H. Twist 

Grinding and rounding strips of rawhide, etc., 
machine for, D. C. Hull 

Grinding lawn mower blades, machine for, C. R. 
Zacharias 

Hair drying apparatus, H. C. Bernner 

Hammer, power, E. H. Blossom 

Hammers, etc., process of and apparatus for 
making, E. D. Woods 

Hanger. See Door hanger. 

Harness attachment, M. F. Broderick 

Harrow, M. J. Todd 

Hat holder, F. W. Hodges 

Hat pressing machine, H. S. Blake 

Hat sunshade, J. Gerstle. . 

Hay carrier, D. C. Kent 

Hay sling. J. Law 

Head rest, B. M. Wilkerson 

Heat and fire alarm system, automatic electric, 
R. P. & J. D. Osgood 

Heating apparatus, C. Bender 

Hides or skins, unhairing animal, G. D. Burton . .. 

Hides, skins, or leather, treating, Dolley & Crank 

Hook, M. Barclay 

Horse detacher, H. Powers 

Hose nozzle, C. N. Perkins 

Hotel register and advertising card cabinet, S. 
Duncan 

Huller. See Coffee huller. 

Indicator. See Maximum indicator. 

Ingot, compound, J. C. Russell 

Ingots, manufacture of compound, J. C. Russell.. 

Ink well holder, B. G. Merrill 

Insect trap, G. H. Boyd 

Insecticide, E. P. Reister 

Insulating conduit, armored, A. Thoma 

Internal combustion engine, E. Thomson 

Iron and steel, apparatus for manufacturing, T. 
Doherty 

Jars, discharging mechanism for syrup or other, 
I. W. Heysinger 

Joint. See Tool joint. 



642,332 
642,366 
642,562 

642,167 
642,475 
642.417 
642,325 
642,175 
642,309 
642,143 
642,326 

642,236 
642.184 
642,185 
642,109 
642 470 

642.066 
642,190 
642,1)50 
642,392 
642,266 
642,208 
642,136 
642,328 

642,420 
642,165 
642,399 
642,121 
642,183 
642,271 
642,177 
642,370 
642,541 



642.260 

642,273 
642,248 
642,407 
642,100 
642,222 
642,478 
642,532 

642,205 
642,430 
642,495 
642,479 



642,352 
642,181 
642,340 
642,224 
642,534 
642,497 
642,378 
642,180 

642,452 

642.275 
642.287 
642.070 

642.54L 

642.072 
642.506 
642,447 
642,419 
642,440 
642,458 
642,466 
642,404 

642,252 
642,197 
642,081 
642,519 
642.282 
642,365 
642,158 

642,306 



Journal box. J. R. Reniff. 

Journal box and lid, C. Robken 

Journal, roll, O. H. Burgham 

Kidney protector, D. M. Newcomer 

Kite, Hoyt & Wardwell 

Labeling machine, can, S. Fyfe 

Lamp, F. Rhind 642,327, 

Lamp, acetylene gas, E. M. Parkhurst 

Lamp burner or burner attachment, J. H. Stone.. 
Lamp collars, machine for applying, P. Ebeling.. 

Lamp, formaldehyde, F. E. Averill 

Lamp lighter or light extinguisher, Z. F. High- 
smith 

Land roller, J. B. Heffner 

Lantern carrying attachment, R. L. Smith 

Last. Leonard & Kenton . 

Lawn trimmer. W. Luke 

Leather fabric, composition for making artificial, 

F. Gatzsche 

Ledger, C. F. Backus 

Ledger leaf, H. Trimble 

Ledgers, leaf for loose leaf, J. Barker 

Level, plumb, F. X. Hurtubis 

Lifter and strainer, M. S. Sarles 

Liquid cooler, L. C. Ibsen 

Liquid drawing and cask venting appliance, J. 

Watkins 

Lock. See Door lock. Seal lock. 

Lock, L. Faust 

Lock bolt, E. P. Simpson — 

Locomotive flanger, T. Crockett 

Locomotive stand pipe, J. Henderson 

Locomotive tank water heater, J. F. Deems 

Loom for cross weaving, I. E. Palmer... .642,359 to 

Loom shuttle, H. Toralinson 

Lubricator. See Engine lubricator. 

Lung testing apparatus, coin released, B. McKen- 

zie 

Magnetic brake, T. Von Zweigbergk 

Mail bag deliverer for fast trains, H. F. Killean.. 

Mail pouch, Lyon & Wallick 

Match box and cigar tip cutter, combined 

smoker's, F. Fontneau 

Matrix making machine. C. Sears 

Maximum indicator. C. R. Brown 

Measuring instrument, electrical, F. M. Bennett. 

Meat, sterilizing raw, F. Grognet 

Menstrual receptacle, B. B. Shea 

Metal boring machine, H. K. Lee 

Metal working machine, F. C. Billings 

Mill. See Rolling mill. 

Mine gate, N. K.Bowman 642.200, 

Mine ventilating apparatus, C. P. Kenyon: 

Mirror, Seabury & Morgareidge 

Mold board, J. Burrell 

Molded objects, manufacturing, C.Grunzweig... . 
Molding and compressing machine, G. Langer... . 

Mortising machine, R. S. Brown 

Mortising machine. Faust & Lindgren 

Motor. See Electric motor. Valve motor. Water 

motor. 
Mower coupling yoke, adjustable, E. E. Harter. .. 

Mowing machine, M. Kane 

Mules, device for checking and holding carriages 

in self acting, Fitton & Mitcheson 

Music sheet perforator, C. A. Kuster .; 

Musical instrument bridge, J. N. Beetem 

Nail. See Dowel nail. 

Necktie holder, J. H. Grubb 

Numbering machine, F. M. Turck 

Nut lock, R. L. Bareelt 

Nut lock, E. R. Post 

Nut, split,- L. S. Starrett 

Nut wrench, vehicle, J. E. Vannote 

Oiler, automatic journal, E. R. Kinney 

Ordering machine, portable. A. V. Hysore 

Ore roasting and desulfurizing furnace, A. C. 

Johnson 

Ornamental plates, forming, H. F. Belcher 

Package carrier, J. A. R. Elliott 

Packing, piston rod, G. F. Allen 

Pail, milk, J. E. Johnston 

Paint, making aluminum, Ott & Rlffelmacher 

Paint pail wiping attachment, J. Madden 

Pan. See Evaporating pan. Roasting pan. 

Paper box, M. J. Kane 

Paper making machine, A. W/Case 

Pasteurizing apparatus, liquid, D. R. Snyder 

Pattern mechanism , F. B. Wildman 642,402, 

Pegging machine, Tousignant & Larange 

Pen, fountain, G. S. Parker 

(Continued on page 94) 



642,158 
642,157 
642,241 
642,421 
642,368 
642.538 
642,176 

642,433 

, 642,119 

642,490 

642,258 
642,078 
642,556 
642,451 
642,438 
642.528 
642,559 
642,385 
642,307 
642.063 

642,226 
642,327 
642,499 
642.341 
642.140 

642,319 
642,280 
612,508 
642,284 
642.230 
642,262 
642,456 

642,393 

642,217 

642,375 
642,300 
642,118 
642,088 
642,361 
642,388 



642,149 
642,274 
642,461 
642,142 

642,520 
642.263 
642.424 
642,663 
642,221 
642,265 
642,138 
642,289 

642,201 
642,234 
642,162 
642,425 
642,223 
642,465 
642,073 
642,313 



642.522 
642,524 

642,315 
642,564 
642,416 

642.444 

642,389 
642,066 
642,488 
642,170 
642,391 
642,134 
642,154 

642,334 
642,196 
642,308 
642,411 
642,523 
642.358 
642.346 

642.128 
642.083 
642.635 
642,403 
642,640 
643,161 
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Inside Page, each insertion. - 75 cents a line 
Back Page, eacb insertion. - - $1.00 a line 

t&^For some classes of Advertisements., Special and 
Higher rates are required. 
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(%■ Foot power 

Ol8f * Screw... 

.cutting 
Automatic 
Cross feed 
9 and 1 1-inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
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AMERICAN PATENTS. — AST INTER- 

esting and valuable table sbowingthe number of patents 
granted for the various subject* upon wbicb petitions 
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31. 1894. Contained in Scientific American Sup- 
plement, No. 100-2. Price 10 cents. To be bad at 
this office and from all newsdealers. ■ 
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YOUR 
OPPORTUNITY 

to become successful in business de- 
pends upon your ambition. Without 
interfering with your present occupa- 
tion, we fit you to secure an important 
position through 

EDUCATION BY MAIL 

in Electrical, Mechanical, Steam, Min- 
ing and Qvil Engineering; Metallurgy, 
Art Architecture, Jnurnalism. English 
Branches. steummiuliy. Machine Design 
and Mechanical Uratrtng. 

Low price ; easy terms. Most thorough 
anil complete course of any correspondence school 
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THE UNITED CORRESPONDENCE SCHOOLS, 
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Water Emery 
Tool Grinder 

Has no pumps, no valveB. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, ii ost efficient 
in operation. 

fW Send for cataloque and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby St., Rockford, III. 



models and 

Experimental ttlork 

Inventions Developed. Special Machinery, 
r. V. BAILLARD, 106 Liberty Street, NewYork. 

THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dlC8,Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Ba; listers, 
Table and Chair Legs and other 
irregular work. 
^Patented. jy Send for Circular A. 

The Ober Mfg. Co. ,10 Bell St., Chagrin Falls, 0., U.S.A. 




Pen rack, J. Adair 642,276 to 642,278 

Pianoforte, G. F. Lyon 642,467 

Picker. See Fruit picker. 

Picture frame. E. Olden busch 642,558 

Picture frames, machine for mounting ornamen- 
tal com posiiiun directiy upon circular, F. E. 

Adams 642,059 

Pin card or tag. C. K. Trout 642,271) 

Pipe. See Tobacco pipe. 

Pipe connection for lubs, D. J. Galbraith 642,316 

Pipe thread protector, G. H. Harvey 642,324 

Planter roller attachment, cotton or corn, E. B. 

Beck 642,068 

Platen press, F. J. liar bridge 642.115 

Plow digging attachment, subsoil. J. Mutart 642,148 

Plows, adjustable riding attachment lor, T. E. 

Moon 642,145 

Plowshares, adjustable bar and brace lor band- 
line. M. Wernimont ("42,396 

Pocket book or case. Gremmels & Somerville 642,323 

Post. See Fence post. 

Potato bug destroyer. Sieh & Holstein 642,268 

Potato digging machinery, G. W. Murray 642,555 

Press. See Baling press. Platen press. 

Printing machine, .1. A. Keyes (V4-2.i:41 

Printing or marking apparatus, A.C Kley 642.337 

Puller. See Spike puller. Stump puller. 

Pulley, traction. Leask & Drinnan 642,137 

Pump, air, J. N. McLean (142.354 

Pump mechanism, oil weil, M. T. Pew 1142.483 

Pumping apparatus, duplex, (i. B. Hiett 642,446 

Pumping engine, steam. 11. M. Lane 642.237 

Pumping mechanism, J. Olsen 642.15(1 

Puzzle. H. C. Doerscb 642.W1 

Puzzle, 11- M. Shaffer 642,374 

Quilling machine. IX Ashley 642.543 

Hack. See Pen rack. 

Radiator valve, hot water, Blake & Andros 642.198 

Radiators, elbow valve for hot water, Blake & 

a ndros 642. 199 

Rail bond. C. J. Mayer 642,553, 642.554 

Railway foot guard, J. B. Green 642,110 

Railway rails, device for preventing creeping of, 

J. L. Pope 642.487 

Railway signal, D. M. Snyder 642.500 

Railway switch block, automatic, W. R. Keeney. 642,232 

Railwaytie. E.G.Carter 642.427 

Railway tie. J. Ii. Pope 642.486 

Railway tie and fastening. Weiss & Burkhart 642,186 

Railways, etc. .sleeper for, P. Czigler 642,301 

Railways, unit multiple system of control for 

electric. F. C. Esmond 642,216 

Rellector. lamp. K. Rhlnd fc*42.52H 

Refrigerating and liquefying air or other gases, 

apparatus for, E. C. Thrupp 642.505 

Refrigerator, J. W. Heaton 642.117 

Refrigerator, H. Wieteck 642.401 

Refrigerator car. G. L. Benson 642.41b 

Refuse box, L. Yancey 642.409 

Register. See Hotel Register. 

Rein bolder, C. Clar 642.2*7 

Riveting device. \V. J. Ball 642.415 

Roasting pan. W. Topping 642.507 

Rock drill. H. Koch 642.463 

Rod clamp, H. McDowell 642.477 

Roller. See Land roller. 

Rolling mill, CM. Horton 612.44!' 

Roof, G. M. Marshall 642.240 

Rotary engine. G. A. Culver 642,086 

Rotary engine. S. V. Essick 642.104 

Rotary pressure engine, S. A. E. Hickson 642.225 

Rubber or overshoe, C. Moser 642.474 

Sack fastener, W. H. Davis 642.302 

Sad irons, burner for self beating, G. M. Urie 642.511 

Salol. making, H. C. Febrlin 642, 21d 

Sash balance, J. Marx 642.230 

Sawing machine, wood. Spencer & NeaJ 642.502 

Sawmill carriage feed device, J. F. Markle 642.347 

Scale, hydrostatic computing, S. Bengston 642,285 

Scale, weighing. E. N. Gilflllan 642,321 

Screen. See Window screen. 

Screw threads, etc.. automatically opening or 

closing die for cutting, F. A. Errington 642,309 

Seal lock. J. F. Moore 642.353 

Sealing device. C. B. Campbell 642.426 

Seat post clamp, J. Knape 642.235 

Selvage singeing machine, J. E. Cochrane 642,207 

Separator. See Centrifugal separator. 

Sewing machine binder, Johnston & Masner 642.127 

Sewing machine, buttonhole. Hill & Hitchcock.. 642.122 

Shade fixture, window. M. A. Marr 642. 468 

Shafting side brace. J. W. Miller 642,242 

Show case. F. X. Ganter 642.105, 642.107 

Signal. See Railway signal. 

Signal, M. Pfatischer.' 642 362 

Signaling apparatus, electric, H. \V. Souder 6*2 379 

Signaling device for crossings, electric. O. Fuchs. 642.103 

Signs, making transparency, H. A.Smith 642.270 

Sled steering apparatus. J. Holdsworth 642.124 

Sling, cargo. M. Enright , 642.214 

Smoke consumer, J. Jackson 642.126 

Snow and disposing of same, system of liquefy- 
ing, T. Finigan 642.314 

Spark extinquisher, J. Stine t!42 r 384 

Spike puller. J. D. Green . to 2,11 ] 

Sprinkler, G. W. Weston etal B42.1EB 

Square and bevel, combined set. A. C. Smith.. 642,566 

Stacker, straw. J. N. Wilson 642.406 

Stamp for crushing ores. F. A. Parnell 612.152 

Stamp, band. Safford & Peltzer 642.372 

Stamp, marking, H. B. Hay et al 642.367 

Starch, digesting, C. M. Higgins 642,330 

Steam engine, M. R. Robbins 642.492 



HIGH GRADE WSSfto MACHINERY 

Single Machines or Com= 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 
Illustrated Matter and Prices on 
application. 

J. A. FAY & CO. 

30 John St.. CINCINNATI, OHIO 




Perfection Electric Alarm Clock. 




A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up and atop it. 3-incb 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. I9T" tfend 
for Circular and Price Ltet S. A. 

THE J.JONES & SON CO. 
64 Cortlandt Street, NewYork. 



642.481 
642,292 

'. 642.365 

. 642,23:1 

642.229 

642.498 



IT'S WORTH YOUR WHILE.. 

to investigate the difference between our prices and those of agents 
and dealers for the same grade of work. 

...WE DO NOT SELL... 

through agents or dealers, therefore we do 
1 not have them to protect, and in making 

our prices are enabled to figure themas low 

as the grade of work we manufacture can 

be sold. We oave you the Profits thut 

are added between the manufacturer 

and the consumer, by selling direct to 

you from our factory. This has been our 

method of selling forthe pasttwenty-seven 

years, and we are today t lu; largest manii- 
Jf o»~47K— SlneleStrap EUjtanfB of vehicle wad liameas la tb.o wit Itioelltoe 
Harness. PrL-ewith nickel direct to Iha user an&mumy. W* HUM IfgftyMfro! 
trlmminjia,i9.50. As good aa abides and 03 atyltt frf harness bth3 ship anywhere 
■ells for 86 00 more. Jjf Msminatinn, fluawntMHjj untntvu, Send for 

free catalogue showing all ocour liferent styles. — 

Elkhart carriage and harness manufacturing co., elkhart, Indiana. 





I?0. 191— Buggy, wttMe ther qa iter top. Price 
wttasb&fta,*53,OT« GoaTscteed aa goodaa others 
kII for [or (25 mora than our price. 



\ himnindtwn' 



7*M 




for Civil Service upprintmenUi will sion 
be held in every State. 9,00* ap- 
poiutment* ia*t year ! Chances 
even better for appointment this year. 
The National Correspondence Institute has pre- 
pared hundreds of applicants who have received 
early appointments. Instruction exclusively by 
mail. Particulars about nil Government posi- 
tions, salaries, dates of examinations, free. 
KW Write to-day. 
National Correspondence Institute, Inc. 
28-64! Second National Bank Building, 
WashliiKton, ]». C. 



Buy Telephones 

THAT ARE G00D--N0T " CHEAP THINGS." 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clintnn St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




AIR BRUSH 




ART WORK. 



We are making and selling 
the beBt Art Tool in use. Ap- 
plies color by jet of air. enab- 
ling the artist to do better 
work and save time for the 
architect and the draftsman. 
Circulars free. Address, 



W* AIR BRUSH MFG. CO. 



80 Nassau Street, 
Rot-kfori, 111., U.S.A. 




An Upright Foot Power Drill 

Easy to work as a horizontal drill. Adapt- 
able to bench or table. Will drill holes from 
5-16 diameter to smallest size. Will do deli- 
cate and rapid work. 

Olmstead's Steam Power Upright Drill. 

Principal wearing parts are ma de of beat 
si eel. hardened. Nn sleeves or cellars on 
Strfttdlerto make friction. Best workmanship 
Cheapest and most effective drill for light 
work. t^** Send for circulars and price list. 

L. H. Olmstead, P. 0. Box 45, Hasbrouck Heights, N. J. 

Dies, Stocks & Taos i^Al^S^s^l 

drop forged, Dies, 
adjusted in collets 
formed to guide the 
bolt cut full threads 
in once passing over 
the rod. Threads of 
U. 8. and Whitwortb 
standards 1-16 in. to 
1J^ in. diameter. Ask 
for Die stock catalog. 

The Pratt k Wlutufj Co. 

Hartford, Ct., U.S. A. 



Queens Patent "Triple Plate" 
Toepler-Holtz Electrical Machine. 

Can be used at all 
times of year ana in 
all kinds of weather; 
Prices range from $25 
to $50. |f#" Circular 
on application. We 
carry a complete line 
of Electrical and 
Physical Instruments 
and Apparatus. 
QUEEN &C0.. Inc. 
1010 Chestnut St. 
Philadelphia, Pa. 




THE MODERN ICE YACHT— BY GEO. 

W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest and best kinds of Ice Yachts of the 
latest, most approved forms. Illustrated with engrav- 
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in Scientific 
American Supplement. No. 6*24. Price 10 cents. 
To be had at this office and of all newsdealerB. 



You 

Spend thmisamfj* 
tin cad] b\i\a — but htw much 
to save ihe steam? Wfluttokaow 
more about II ?— Ask for our book- 
let " " on tie H&1NTZ STEAM TRAP- 

W1LLTAM S. HAINES CO., 
[36 South FAartb S|., Lhiladapbifl, Pt- 



Stencil holder. W. H. Perkins 

Stirrup fender, equestrian, K. C. Brookes 

Stone, marble, etc., rubber for surfacing, A. 

1. McLeod 

Stove, magazine, J. A. Kendall 

Stoves, etc. , burner for gas, F. Hon ben 

Student's or scholar's companion, A. C. Smith 

Stump puller. S. J. Fletcher (142.43" 

Superheater. A. LJ. Jaastad t>42,231 

Surgical use. preparing peat for, Tempied & Du- 

martin 642.387 

Switch. See Electric switch. 

Telephonic appliances, sanitary attachment for, 

A. J. Wolff'. 642.408 

Thermometer case. S. A. Cunningham 642.087 

Thill coupling. T. G. Aldrich 642.192 

To 1 1 1 su pporl. S. Shreffl er 642,2ti7 

Thread guide, automatically locking, D. A. Du- 

gan 642.095 

Tie. See Railway tie. 

Tie fastener. F. E. Perkins 642.480 

Tile dipping machine. A. W. & C. F. Koch 642.135 

Tins, boxes, etc. , closing of, K. Cevolani 642.428 

Tire, Dewes & Whiting 642.089 

Tire. H. A. Middleton 642.351 

Tire for vehicle wheels, rubber, F. H. Bolte 642.51K 

Tire, pneumatic, A. Junod 642.336 

Tire, vehicle pneumatic. A. H. Marks 642.348 

Tire, wheel, H. A. Whiting 642.189 

Tires on wheel rims, means for securing pneu- 
matic. A. T. Collier 642.429 

Tobacco pipe. F, A. Haugh 642,445 

Tobacco pipe cleaning device, F. A. Pyke 642.489 

Tobacco treating apparatus. A. V. Hysore 642.455 

Tool ioint, F. l.Offi 642.345 

Torch, grass lighting, J. Staley 642.382 

Toy vehicle. H. T. Kingsbury 642.525 

Toy wagon. H. T. Kingsbury 642,526 

Traction wheel. J. A. Kimbriel 642,132 

Train alarm. H. De Wallace 642.303 

Transit and gravity level, combined. F. C. Brown 642.203 

Trap. See Insect trap. 

Trap. W. McCoy 642.476 

Tree protector. S. V. Bailev 642,064 

Trick chair, E. & U.S. De Moulin 642.092 

Trimmer. See Lawn trimmer. 

Trolley pole. Pfent & Moran 642.363 

Trousers stretcher, W. Kozanski 642,333 

Truss, A. Speirs 642.381 

Tube. See Generating tube. 

Tube clamp, telescopic, J. B«eumle 

Twisting machine break indicator, G. V. Ivey 

Type casting and composing apparatus. H. J. S. 

Gilbert-Stringer 

Type follower for type containing channels. L, 

K. Johnson ti4V&H 

Type or matrices or justified matrix lines, ap- 
paratus for preparing justified lines of, C. 

Sears 642.264 

Typewriter ribbon feeding mechanism, I*. S. Bur- 
ridge 642.079 

Typewriting, carbon holder for manifold, W. M. 

P. Bowen 642.076 

Undergarment, R. E. Hill 642.227 

Urn. K. IX Goddard 642.322 

Valise or hand satchel. C. L. Gilbert 642,108 

Valve, balanced cut off. O. M. Hofwolt 642.228 

Valve, chute, Sargent & Westover 642.161 

Valve device, thermostatic, Serrell & Leitcb 642,533 

Valve, emergency throttle. J. R. Reynolds 642.257 

Valve gear. M. R. Moore 642.146 

Valve motor, thermostatically operated. T. O. 

Perry 642,154 

Valve, piston, F. H. Clark 642,085 

Vault, grave. R. G. Sykes 642.504 

Vehicle propelling mechanism, C. Young 642.410 

Vehicle step. E. A. O. Erikson 642.215 

Vehicle tracking connection. Ii. Watkins 642.394 

Velocipede. J. S. Copeland 642.299 

Velocipede handle bar, A. G. T. Ofverstrom 642,357 

Ventilator. See Can ventilator. 

VeBBel hatch fastener. B. F. Bowman 642.291 

(Continued on pay* 95) 




MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, .New York. 



THE ELECTRIC HEATER— A VALU- 

able paper,, with working drawing of various forms of 
Lhe eleutrieal heaters* i.iic\uum-K electric KOlderitut iron, 
eleclrlc pad. tor the eicfc. etc G iiiustratums. HOTHN- 
Tiric Amkuican srrrLKMKNT III:!. Price 10 centa. 
For sale by Munn & Co. and nil newRiiealiT*. 



Always cheaper 

in the end. than a.»y seeds 

thai only cost half as much. 

Tested, true to name, fresh a-nd 

reliable. Always the nest. Ask 

L ft>r Ferry's— take no others. 

Write for 19UU Seed Annual. 

II. H, IKIMlV i CO,, 

Detroit* Mich. 



AW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, OOLORI0D PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS. GOLD 
PENS. INKS, PENOIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reane Street. - - - New York, N. Y. 

Manufactory Established 1761. 



The Yankee DRILL GRINDER 



for grinding both Twist and Flat Drills. 
Grinds all sized drills from ^jj to 2\i in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. 
"Can't Grind Wrong." Catalog free 

G. T. EAMES COMPANY, 
250 Asylum Ave., Kalamazoo, Mich* 





Brass Band 

Instruments. Drums* Uniforms 

A- Supplies. Write for catalog. 445 
illustrations. FREE; it gives Mu- 
sic and Instructions for New Rands. 

LYON & HEALY, 
S8 Adam* St.. f lMCAGO> 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia. October. 1891, show- 
ing the advantage to be derived from the use of ball 
bearings ana pneumatic tires in road vebicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
JMrJ. Price 10 cents. To be had at this office and from 
all newsdealerB. 




§■ Acetylene Burners. 

Samples, M to 1 foot, 25c. each. 
A new burner for STEREOPTICONS. 

Highest C P. possible. 
State Line Talc Co., Chattanooga, Tenn. 



642.193 
642.457 



642,441 




A HOUSEHOLD PROBLEM SOLVED 

by covering Furnace and 
Heater Pipes with 

AMBLER ASBESTOS 
AIR CELL COVERING 

Estimates and Bamples can 
be had for the asking. 

Ambler Asbestos Air Cell Co., 

23 Dey Street, NewYork. 

PERFECT- PUMP^POWErT 

is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durabie-Will 
pump hot or cold fluid, 
tbin or thick. Requires 
no skilled mechanic Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated Catalogue free 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U.S.A. 



^DSIWP'.E A CHFLD CAN USE THEM. 




"Universal 




Kneading and Mixing Machines 

ver6200in uBe. Over 300 varieties 
in 15a different industries. 

Patented in all countries. 

WERNER & 

PFLEIDERER 

Saginaw* Mich, Build- 
era of alt klnda of Clierui- 
rnl Machinery, also at 
OannGtBtt.IiOndn^YtennH, 
Berlin, Paris and Mnaeow. 
■BSHiahrsl Intent at tonal Awards 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monme 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 11 82. Price 10 cents. 
For sale by Munn A Co., SRI Broadway, New Vork City, 
or by any bookseller or newsdealer. 



26 STYLEb. PRICE5..FR0K 
5ENG ?4 STAMP TOR .ttLD^TFTAT 

SUNART PHOTO CO. 5 dlTUEDUCT 5 



AMES&S, 



\TE1D CATALOGUE, 

ST ROCHESTER N i 



Cbe Scientific American 

PUBLICATIONS FOR 1900. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

Scientific American (weekly), one year, _ - $3.00 
Scientific American Supplement (weekly), one year, o.OO 
Export Edition of the Scientific American (month- 
ly; in Spanish and English, - 3.00 
Building Edition of the Scientific American 

(monthly;, - - - - 2.60 

COMBINED RATES 

in the United States, Canada, and Mexico. 
Scientific American and Supplement, - 7.00 

Scientific American and Building Edition, - - 5.00 

Scientific American, Scientific American Supple- 
ment, and Building Edition, - -9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 




NICKEL 

AND 

Electro-Plating 

Apoaraius and Material. 

the 

Hanson & VanWinkle 

Co., 

Ne'n-jii It. N. .T. 

1% Liberty St., N. Y. 

30 & 32 8. Canal St 

Chicago. 



u. s. 

Money. 

Scientific American (weekly), - - -$4.00 
Scientific American Supplement fweekly) 6.00 
Building Edition of the Scientific Amer- 
ican (monthly), _ _ _ - - 3 00 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 



English 
IWor.ey. 
£ s. d. 

10 5 

1 4 8 



12 
12 



Combined Rates to Foreign Countries 

Scientific American and Supplement, - 8.50 1 14 11" 
Scientific American and Building Edi- 
tion, -650 1 6 Si 

Scientific American, Scientific American 

Supplement, and Building Edition. -11.00 2 5 Zt 
%^~ Proportionate Bates for Six Months. 
The above rates include postaee, which we pay. Re-- 
mit by postal or express money order, or draft to order off 

MUNN & CO.* 361 Broadway, NewYork* 



February io, 1900. 



Sftxtntxtit %mx'um. 
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fb-ufufed by Mathew Carey, 1785. 

HENRY CAREY BAIRD * CO. 

Industrial publishers. Booksellers &. Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 

By Our New and Revised Catalogue of Practical and 
Scientific Books, 92 pages, Svo; a Catalogue of Books on 
Steam and the Steam Entine, Machinery, etc-; a Catalogue 
of Books on Sanitary Science, Gas Fitting, Plumbing, tt C- 
and our other Catalogues and Circulars, the wiuAr- ajverhnf 
evervbratich Science applied to the .Arts* sent free and free 
of posttigy to any one in any part of the world who will 
fwmteth rite address. 



THE 

ENGINEERING 
MAGAZINE 

FOR 1900 

will present a galaxy of notable papers, 
full of suggestion alike to student and prac- 
tical man, 

A handsomely illustrated prospectus, with 
sample copy, free on request. 

THE ENGINEERING MAGAZINE, 

120-1 £2 Liberty Street, New Vork. 

222-225 Strand, W. C, London. 



a 



IUHGEY" DESKS. 



$19.85 




buys this 
"Macey"desl£ 
N.. 10-H, di- 
rect from the 
factory, aent 
"On Approv- 
al," to be re- 
turned at our I 
expense if not I 

* poaitively the 
< best roll-top 

* desk ever sold at the price. 
B to J35. 

Writ* far Office Desk Catalogue ISO. S-2. 

j THE FRED MACEY CO., s "^.S: p,fc 

Makers of Office and Library Furniture. 

EXPORT BUSINESS SOLICITED. 

Direct from the Factory. 

V ' W* y y T 1 ' y T' t 'T'T'T ' tiT 'T ' T ' T ' T 'T 1 1 



rMTTOT APHLTXD MB. 



Worth at retail 



D. L.HOLDEN 
. 1336 Beach St. Philadelphia Pa. 

Recealed ICE MACHINES 

SEE FIRST PACE SCIENTIFIC AMERICAN SEPT. 2. 139^. 



Automobiles 



The Scientific American for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican Supplement give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. Tbe 
numbers are: 732, 979, 993, 1053, 1054, 1055, 1056,105., 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178,1195, 1199, 1206, 1210. Supplement No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO. Publishers, 

361 Broadway, New York. 



Hold Your Scarf 




with the Improved Wash- 
burne Patent Scarf Fast- 
ener. Useful alBO for fasten- 
ing papers or any articles. 10 
cents each, by mail. Hose 
Supporter* that do not bind 
tbe lee nor injure the fabric. 
By mail, 20 cents a pair. Illus- 
trated Catalogue of these and 
other nrwtlt its. tree . 

AMERICAN" RING TO. 
Box P. Waterbury, Conn. 




Viscous substances, machine for dispensing, W. 
W.Carter 

Wagon brake, J. Dobler....* 

Wagon, dumping, D. S. Watson ». . 

Washing apparatus, L. Engebretsen 

Water cooler, locomotive drinking, C. A. Barrett 

Water beating apparatus, A. Griffith 

Water motor. Bash & Martin 

Water wheel, turbine, J. T. Fanning 

Waterproof garments, machine for cementing 
together parts of, S. Lipson 

Wattmeter, alternating current, K. O. F. 
Schrottke 

Wave powerwater moving apparatus, J. Rogow- 
ski (reissue) 

Web sbifter and regulator, F. Lyon 

Weed turner. B. Ross 

Welding machine, A. K. Petersen 

Wheel. See Traction wheel. Water wheel. 

Wheel rim tightening device, L. Buis 

Wheelbarrow. E. K. Braucher 

Wheelwright- machine. P. A. McCray 

Winder, thread. 1>. W. Bitkur 

Window. 8. F. Albright 

Window frame and sash, J. S. Reynolds 

Window screen. T. .!. I*. Mans. 

Window screen, automatic. Bucher & .Mueller.... 

Wire culling machine, L. C. Kruiiiinel 

Wire feed. H. Tetlow 

Wire stay bending machine. C. C. Carter 

Wire stretcher, K. C, Union 

Wire stretcher, W. E. Kimmel 

Wire stretcher, Kuble & Guill 

Wire tightener. P. Frantz 

Wort, hop beer, washing filter pulp, etc. . appara- 
tus for producing, E. Kersten 

Woven fabric, F. M. Clark... 

Wrench. See Nut wrench. 

Wrench, A. E. Karsner 

Wrench, ,1. A. Montgomery „ 

Wrench, Hedford & Campbell 

Yarn sizing apparatus, etc., means for carrying 
off impure steam or fumes arising from, H. & 
J.H.Martin 



642.082 
642,304 
642,395 
1142,213 
612,194 
642.443 
(i42.0t>7 
642,097 

642,344 

642,164 

11,807 
612,141 

H42.5M 
642.4 2 

(142.293 

■■■i\ h .i:': 

lirj.'JV.i 
IM 1 _VJK| 
(142.27U 
642,369 
612.471 
642.677 
642, *El 

M&tta 

GI2. '■.".« 

<;-i-,mi;l 

rJ*B.*H3 

lULVttl 
042.101 

642.460 
642,084 

642,129 
642. 473 
642,155 



DESIGNS. 

Axle box. W. W. Flewelline 32.178 

Axle, vehicle, Maxim & Alden 32,179 

Battery plate. J. T. Storey 32.160 

Bedstead corner bracket, S. 1«. Haines 32.168 

Book guide plate, account, J. Jj. Nisbet 32159 

Brooch, 1,. M.Zell 32 145 

Brushes and driers, block for scrubbing, P. R. 

Cumraing 32.171 

Cabinet, kitchen. Hurt & Craig 32.184 

Dental instrument handle, W. E. Harper 32.154 

Electrode or battery plate. W. F. Richards 32.161 

Eyelet, Saltzkorn & Nicolai 32.147 

Fire escape rope brake, A. C. Armbrtister 32.172 

Gage, T. F. Johnson 32.156 

Glass vessel, cut. T. B.Clark 32,150 

Hair pin, J. Leick 32.146 

Hinge, gate, W. R. White 32.173 

Horseshoe frame, H. Paar 32, '74 

Hydrocarbon burner wall, E. G. Mummery. .32,163, 32.164 

Inhaler, E. Stevens , 32.151 

Knife handle. C. F. Smith 32.148 

Ladle or similar article, W. C. Burwell 32,149 

Lamp bracket member, E. M. Rosenbluth.,,32,166, 32.167 

Lamp hood. D. S. Williams 32.166 

Lock case, E. R. Sargent 32,158 

Nozzle, spraying. E. R. Todd 32,155 

Paper manufacture, beater trough plate for, I. P. 

Dillon 32,169, 32.170 

Plowshare, G. W. Ream 32.175 

Sharpener base, tool, J. M. Harper 32.157 

Sign, F. Tuchfarber 32,183 

Surgical purposes, toe attachment for, H. J. Pond 32,153 
Syringes or douches, recurrent attachment for, J. 

W. Gibbons 32,152 

Telephone receiver holder, C. D. Wilson 32,162 

Tires, coupling bar for ends of interior securing 

bands for rubber. G. Meyer 32.182 

Tongue supports, clamp frame for vehicle, M. 

Schichtl .* 32.177 

Vehicle spring. W. W. Hall 32,180 

Velocipede support, F. B. Pease 32.181 

Wagon hound, E. A. Rothrock 32,176 



THE GREATEST FAMILY NEWSPAPER IS 

Leslie* } s . . . 
Illustrated 
Weekly . . . 

It tells the story of contemporaneous events and 
illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and wo- 
men in public and in private life; the appear- 
ance of the world's most famous places, and 
the scenes of the greatest historic interest. 

LESLIE'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
file away for useful reference. It is read by 
more families of culture and refinement among 
the masses than any other paper of its class in 
the world. It is the greatest, best, most attrac- 
tive and cheapest of all American educators. 

It is for sale everywhere— on the stands, in the 
bookstores, on all trains, at 10 cents per copy. 

@ne of the best general advertisiug mediums in 
ttie world. Send for rates. 

LESLIE'S WEEKLY, 

1 10 FIFTH AVE., NEW YORK. 



TRADE MARKS. 

Beer, Arnholt & Schaefer Brewing Company 

Beer, lager, E. R. Stege 

Brewers' supplies and materials, certain named, 
C. Zoller 

Brushes, John L. Whiting & Son Company, 

34.090 to 

Carpets and rugs, certain named, T. F. Firth & 
Sons 

Cheese, Crosby A Meyers 

Chocolates, Costello Chocolate Company 

Collars and cuffs. William Barker Company 

Drugs, chemicals, medicines, medical compounds, 
and pharmaceutical preparations, Scbroeder 
Chemical Company 

Eyeglass nose guards. C. L. Merry Optical Com- 
pany 

Flour, wheat, J. L. Connell & Company 

Game apparatus, certain named, E. L. Williams.. 

Granules for certain named diseases, M. Robin... . 

Hosiery, Richmond Hosiery Mills 

Liniment, G. W. Wallis 

Medical compound, P. Conday 

Medical compound for certain named diseases, J. 
Lee Cruce Company 

Ointment for certain named diseases. C. E. Abell. 

Overalls and blouse shirts, Scranton & Sheldon . . . 

Pain cure. Corse & McCorkle 

Paints, varnishes, cement paints, and cements, 
Hertzog Cement Paint Company 

Powder, gun. Hazard Powder Company. ...34. 123 to 

Power generators, Fairbanks, Morse & Company.. 

Remedies for certain named diseases, Foley A 
Company 

Rugs, blankets, and horse clothing, certain named, 
T. K. Firth & Sons ... 

Sauce, Oscar & Company 

Slipper bows and buckles, J. A. D.tlryra pie & Com- 
pany 

Sugar, granulated, Franklin Sugar Refining Com- 
pany 34,114, 

Surgical dressings, sterilized, D. Smith 

Toilet preparations, certain named. J. S. Kirk & 
Company 

Tonic, mall, Arnholt & Schaefer Brewing Com- 
pany 

Vehicles, automobile, Waltham Manufacturing 
Company 

Whisky. Elias & Samuels 

Wine, Arnholt & Schaefer Brewing Company 



34,120 
34,118 



34,100 

34.085 
34,111 
34.116 
34,082 



34,106 

34,087 
34.112 
34.089 
34.105 
34,084 
34,108 
34.102 

34.108 

34.107 
34.083 
34,101 

34,127 
34,126 

34,128 



34.086 
34.113 

34,088 

34.115 

34,109 

39,110 

■34,119 

34,129 
34.122 
34,121 




SCREW- DRIVER 



With Four Interchangeable Blades of Different Sizes. 
Hollow Brass Handle. A Handy Pocket Tool. 
Sent, prepaid, on receipt ol' ?& cent*. 
SMITH & WfcSSON, 14- Stockbridge St., SPRINGFIELD, MASS 




IF YOU SHOOT A RIFLE, 

Pistol or tffiottfK if .you'll make a Bull's 
ifiye by sending three 2c. stamps for 
the Ideal Hand-book *'A," 126 pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
_ tion Scientific American. Address 
ri>r. m , jitG. CO., New haven, Conn., TJ. S. A. 




THE HOMEMADE WINDMILLS OF NEBRASKA. 

A most valuable series of articles condensed from the 
official Bulletin by Erwin Hinckley Barbour, is published 
in Supplements Nos, li-Vl. 1*255 and 1256. The 
series is accompanied by thirty-three illustrations and 
gives a detailed description or a number of types of 
windmills which can be made by anyone who has any 
mechanical skill. These windmills are being made ana 
used in large numbers in Nebraska and are giving great 
satisfaction These Supplements for sale by all news- 
dealers, 10 cents each, or by munn & Co., 361 Broadway, 
New York City. 



CALCIUM CARBIDE iSS,W 



DDTADV CMGIMC Pat. 632 OT3. Aug 29, 1898, cm 
nUIHni CnOinC royalty or for sale. Senator 
circular. KK'HARD TOKNNES, Box 3U, Boonville. Mo. 



35 NASSAU STREET, 
(ABC Code.) Cable Address: 



NEW YORK. 

BRYAXE, NEW YORK. 



You Can Make a Fortune 

by acquiring the rights of an American Patent inthe 
building line. No technical knowledge required. 
Address communicationsto A. Z. 183, 

RUDOLF MOSSE, Berlin, S. W. 



50 YEARS' 
XPERIENCE 




Trade Marks 
Designs 
Copyrights Ac, 

Anyone sending a sketch and description may 
quickly ascertain our •pinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, 13 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Broadwa »New York 

Branch Office. 625 F St.. Washington, D. C. 



METHODS AND INSTRUMENTS USED 

in Astronomy.— An illustrated description of tbe tele- 
scopes in the Lick and Paris Observatories 6 illustra- 
tions. Scientific American Supplement 1 I *^U. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new 1897 catalogue. 



W0MS HE 



LABELS. 

' Citizens Club." for whisky, G. W. Holloway 

' Diogenes Whisky," for whisky, J. Badenhoop & 
Company 

' Fletcher- Floyd's Fine Chocolates and Bon- 
Bons," for candy, Fletcher-Floyd Candy Com- 
pany. 

' Mystic Brand Sulphate of Ammonia," for parcels 
of sulphate of ammonia. New England Gas and 
Coke Company 

' Roseine." for a lotion, J. F. Van Nort 

' Royal. Peter Hand Brewery Company," for heer. 
Peter Hand Brewery Com panyw 

' Smokeless Fuel." for parcels of smokeless fuel. 
New England Gas and Coke Company 

' Underberg Boonekarop." for bitters, H. Under- 
berg- A lbrecht 

' Underberg Boonekamp of Maag.Bitter." for bit- 
ters, H. Underberg- Albrecht. 

'Woodmen of the World Cigars," for cigars, J. 
Boothe et al 



7,321 

7.320 



7,326 

7.324 




k A hig 1 . elaea ; ^ 
self-regulating 
incubator on a 
small scale. 
Fifty egg ca- 
pacity. Heat, moisture and ventilation 
automatically and perfectly controlled. 
Price only $7. 
Send for the Wooden Hen Book ) | 
mailed free, together with a book about the 
CXCELSIOR INCUBATOR, to those who J 
name this paper. 

GEO. H. STAHL, Qulncy, Illinois. 




Barred 
Plymouth 

ROCkS are 

THE MOST PROFITABLE FOWLS : 

Easy to raise, largre, superior for the table, best i 
r egg producers. Thrive in small space. The i 
, fancier's favorite. EGGS, S3. OO PER 13, 1 
FORTY FOR &5.00. All from purest bred, i 
. high-scoring birds. Packed to ship perfectly 
. ANY DISTANCE. Plymouth Rock booklet free. 



PRINTS. 

' They All Roll Best. The Best All Roll on Goodyear 
Tires," for pneumatic tires, Goodyear Tire and 
Rubber Company 197 

* Wonder Worker Soap," for soap, J. K. & S. R. 
Hogg 198 




A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
ffoiniclist, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



NOT A PENNY 
BEFORE YOU SEE IT. 

14-karat. gold filled, double hunt- 
ing case Watch, with your Mono- 
gram engraved .American stem 
wind and set. Full jewelled. 

SENT CO. D. FOR $8.97, 
with privilege of examina- 
tion before paying; if not 
satisfied, order express 
agent to return it, ■jGlvo 
correct address, nearestex- 
press office, also initials; 
mention ladies' or gents' size. 

A<MreP« EAGLE TVATCH CO,, 

OcDt-l* Ctt Maiden Lane. Rew York. 



TURBINES 



BT Send for Circular "1U." 

JAS. LEFF^L A, CO. 

SpriuBfielii, Obio, Xf. S. A. 



ICE 



MACHINES, Corliss Ensines. Brewers' 
and Bottlers' II.-H-hiiii'ii . THE VILTER 
MFG. CO., 899 Clinton Street. Milwaukee, Wis. 



"TrPEWHEELG MODE LA LtXPERIMEMIAL WORK. SMMJ-IAWmifEKIF 
| NOVELTIE S 6. ETC. HEW ?B WI STEPtCIL WflVl 100 H»M»U BT H.T. 



Ill A U Ten- Agents who are acquainted with machin- 
tlHIl I CU ery manufacturers to obtain machinery 
for exhibition and erport. High commission paid. 
ALBERT H. LJNZ, P. O. Box 2923, New YorkCity. 



CflD CAl C — Valuable patent covering improvement 
rUn O H L L in economy of steam generation. Would 
Join proper parties in manufacturing and Bftillng under 
thispatent. Addicae. U. G. K„ Box733, New Yoik. 

HOW TO MAKE A DYNAMO, ^."st^ 

age Battery." 2 bonks, 10 cents each. Illustrated. 

BUBIER PUBLISHING CO., Lynn, Mass. 



FOR STEREOPTIGONS AND SLIDES 

Moving Picture Machines and Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



Pneumatic Ri vetting and Caulking Tools. Agency 
wanted by old established London engineers with good 
connection. Only first class tools will be entertained. 
Address "Pneumatic" care of J. W. Vickers, 5 Nich- 
olas Lane, London, K. C, England. 



D'AMOUR &LITTLEDALE MACHINE CO- 

130 'WORTH ST.. NEW YORK: 



Make models ol Any machine to Uiuui 



im^DO HENS PAY? 

iftHj ^ug^iioQ and a hundred more ace ctrc 
fully tOWHd by a btmly ot our 

20:i> CENTURY POULTRY BOOR. 

JU huuLLn the mure puuliry mbji&t id * 
^nutsterfijl tad practical way. The timoLis 

RELIABLE INCU&ATOftS AHD BROODERS u*d*ii *nrtti U,S. 

auil Iti 51 fVirtijrn countries rtceiva altentkUl, noox. ir.ft!lpa for 10c. 

RdinbielDtubatorandBrcKHferCa. Box BIAS, Qulncy, lit- ; 




nn 111 TDV PAPER, illustrated. 
rUUL I If I 2o cents per 



10 pages, 
_, 4 months' 
trial, 10 cents. Sample Free. 64-page practical 
poultry book free to yearly subscribers. Book 
alone, 10 cts. Catalogue of poultry books free. 
POULTRY ADVOCATE, Syracuse, N. Y. 




jt gggr ttf $4,000 v°oT15o 

We have spent $4,000 on our new book. 

How [.. JBak« Honey with Poultry and 

IneutaLoH.K It tellsit ftli. Leading poultry 

man hiT4 written ip&clal vtfclea for it. 192 

pages. Sill In. Illustrated. It's as crwri ns 

Cyphers Incubator 

— itH il'fi the beet, ("hit hatch, any other 
THafhlnft. 1$ pago circular f™«, 5kiiiJ li uLe. 
In atampi for % i. (W0 book Nt194> 

Addr^nearefltofflcs. CYPHERS INCUBATOR CO. 
JioPiou, Maw. Waylund, St. Y* Cld^ucD, UL 




=m 



'ii-sy 



Sljindaul ]N*i'!i!Ni'i=, m-al. Iiriliils-Hiie. pvt- 
ffict regulator, tray ad juBt*F, safety limp, ' 
misery, all improv^menta. Low prlct* J 
nd fu \1 r guaranteed. Fluia fur ]?ouLiry and J 
brooder boutt*, Catalogue in 4 languages Be I 
t,KM MOISES 1MXHATOR TO,, t 
Box IJi, l'<-i mi.Lh'-. I*. t 



For Sale 



Steam Engine built hy the Watts 
Campbell Company, of Newark, 
N. J. Engine consists of two hori- 
zontal condensing Corliss engines 
coupled to one shaft, with vertical air pump driven from 
crank pin. The cylinders are 28 in. bore, 60 in. stroke. 
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight 
is about 225,000 lbs. Can be seen in operation now; 
probably ready for delivery in February, 1900. Apply 
to The Clark Thread Co.. P. O. Box 154, Newark, N. J. 



For Tools and Machinery Factories. 

Energetic German wishes to represent large firm on the 
Continent.. English and French correspondent. First- 
class English references. Address offers to L. D. 8993 
RUDOLF MOSSE, LElfziG. 



YOU CAN MAKE. S I0O-A WEEK ! 

Own Your Own 5how, complete. ou-rnT-sioo. 

.LIFE MOTION f/LMS A MACHINES. 

Great Passiqn^Play a yo other^subjects 

S. LuMF/V. LAME'si r Mrn.PHILADELPHlAP. A . 




310 First Premiums 

Awarded to the PRAIRIE STATE 

INCUBATOR. Guaranteed to operate 
in any climate. Send for catalogue. 

1'IUIKIE STATE INCLBATOK CO. Homer (llj.l'a. 



POULTRY 



It is without a rival- Givealowest pTitwaf 
Over iiO brMdaTDrkera, tiee&e. Duck 
Jr-il-i of plates Mnfl^bljtteifoU 



EE! 



hickena. I fori. 
_..ybooje plans. Trt*t> 

liso ondbeaaea,hoWtofeed,btKJ,«t«.MDJlOdfotfffiitutu 

J. R. Brabazoo. Jr. & Co.. Rox69, Del.van, Wia. 



IIAM, FAYS EXPENSES and 

permonth. Steady position; self-sel- 

ler:no ex perienceneeded.8end2oftroon tract. 
PkaskMfg. Co. . Cincinnati. O. . Dept. 10. 



$75 



$QaDaySure 

'" ^aialW furnish the work and teach y 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro- 
fit of 93 for every day's work, absolutely sure, write at once. 
Ell 1 A I, MANTFaCTLKINU CO.. Box I I , DETROIT. MICH. 



Send as yoor ndflres* 
andwewlllshowyoB 
how to make $3 ad ay 
absolutely sure; we 
you free; you work in 



K EH MAN X This desk of handsomely flared quartered ojik 



lislt; raised 



URABLE 



DC0|(C 
L U |m laVAMrttlCAN DESK COMPAPiY, AMERICAN STORE STOOL CO. 
A b^ma bT uVaien * l *"* n B ' *» Mn «"* tt 9t -i f l k!«ir*. Howard 4 rroiiiy til,, JN.w York, 



fnlnlriff document Iiosbb and latter Alas KtutinntrrY 

compartment covered by cuttoln. Length 50 in.; #u 

h He*j«i34m.;HelKhtfl!Jri ( Prlce r &33,GO. Shipped PJ 

Ion approval frniebt prt-fialtl eapl of the AUrata- fM 

Ki|-.pi Tvifli i-FMlMct'on b^ynnd. Onr li^Tid*r>n^ cat* SI 

l Eosno No. 3ft nhowinF tits Lf-neateFit deste valuen eirer «B 

lofff rfnj pent free. Ati dress either 




9 6 



$ftitutitit %mmtm. 



February io, 1900. 



ifrHOROUGHl lHSPEaiONSf j 




atj. 



INSURANCE 
AGAIN ST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS -OF- UP B 

AND 

INJURY 
TOPERSONS 
CAUSEDRY 



smvnBoiLP^-i^PLOsioNs 



J- J'A-ALLBN-PRfi3iJj , ETiT 
I J.&.PTERCE.5ECRETARV 



V-JJ FfctNEIJH ■ VlCE-PffiSlDDfT 
|:LB.BHA1NERDAKS TTftEAS . LFAlLDDLEBBOOlCASS'TStCr ^ 




End of the Century 
Locomotion.^* 

The transit ion 
from the nine- 
teenth to the 
twentieth ce 11- 
tury will see no 
more useful or 
more wonderful 
production [bun 
the 

WINTON 
MOTOR 
CARRIAGE 

It is simplicity 
itself as regards operation and control. The speed can 
tie regulated at will. Elegant, durable, economical and 
above all safe. Hydro-carbon system. Write for Catalog. 
THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 

CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

StlUioimrieM. Porlablfs, 
Kuuiitrs and I'linips- 

'.gf" State your Power Needs. 

-HAHTER GAS ENGINE CO.. Box 1 48, STERLING. 



NO AGENTS. 





THE & ^lis z s KEROSENE 

and GAS Engine 

burns KEROSENE cheaper 
and safer than easoline. Auto- 
matic, simple, reliable No 
electric battery orfiameused 
Perfect regulation. Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storaue batteries aiid 
all power purposes, 

5MT Send for t'ataliiguir. 
A. ltlKTZ, 

1*8-138 Mivrr St. n .New York. 
Markt & C«.,Lonil«n,Hamburg,Paris 



SIMPLE, SAFE AND ALWAYS SURE. 

You can always rely on 
good bard work for avery 
long time from a 

WITTE GASOLINE 
or GAS ENGINE. 

They cost the least in 
the end. 

WITTE IRON WORKS CO. 

1207 Walnut St., 
Kansas City, Mo. 




Vive 




"Wolverine" Gas 

Gasoline Engines, 



and 



STATIONARY and MARINE, 

The ■' Wolverine' 3 is the only 
reversible Marine Gas Engine 
on the market. It is the light- 
est engine for its power, lle- 
• uires no licensed engineer. 
Absolutely safe. Maiiuf'd. by 
WOLVERINE MOTOR WORKS, 

1& Huron Street, 
Grniid Rapid*. Midi. 



GREAT POWER— SMALL COST ! 

The maximum of strength, 
durability and safety, with 
the minimum of cost that 
describes our HOltiTlMi 
KMJINES tor operation on 
Gasoline, Distillate or Crude 
Oil. Every part nf the en- 
gine is interchangeable. Soon 
saves its cost in fuel atone. 
Both friction and geared 
hoist, ti to 150 H. P. For quar- 
ries, mines and docks. send 

at once for free catalogue. Weber Gas *fc <Sas 
Eugiue Co.,4l2S.W. Boulevard, Kansas City 



oline 
, Mo. 



H| A If 4% to write fcr our 256-page free book. 
^M M W ^J Tells how men with small capital 
^F ^M W ^^ can make money with a ,>Ia.pic 
I ^» m %# Lantern «r ster eop ticon. 

McAllister, nr K . •piichm, 4t> Nu^uu st., n. y. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also lOUtl useful articles, including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Kire. Chicago scale Co., Chicago. 111. 



HAVE YOUR CYCLE | 
FITTED WITH 

M.1-I-J.WJ 



HUB 



BRAKE 



with this uunivb 

YOU RIDE SO .MILELS 
BUT PEDAL ONLY 3 5. 



OVER 25,000 IN USE. 

EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 

Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lump is superior in 
construction to any made. 

Illustrated pampldet giving detuileii information 

regarding. Brakr. and Lamp, sent on application. 

ECLIPSE BICYCLE CO. 

Box X, ELH1RA, N. Y. 



Focusing Tourist and M PC 




Print Out and 
Developing Papers 



1900 



Mahogany Folding 
Cameras 



VIVES 

fivery dealer should know of our 

Liberal and Progressive 1900 Policy 

in order to intelligently decide what his shall be for the coming 
-TUSriii. 

It b not necessary to he placed under restrictions, as we 

hav-: lirtjmred ourselves to supply you NOW with an elegant 

i"liiiiitf 1 1 up and two complete lines of hand magazine cameras, 

■a]gO prtnt-Ottt and developing papers, and all classes of photo- 

[grapplc supplies, all of which will fully meet, any competition. 

rlvery dealer and amateur should not fail to send for our 

.'«■ trets Art Catalogue, now ready, also our new 15UU Brochure, 

ST hillv illustrating for the first time Vive combined Daylight 

IjikuIImu advantages for Glass Plates, Cut Films and Cartridge 

Knl I Films. Drop us a postal lor detailed information. 

VIVE CAMERA COMPANY, Uaoirs. Cameras k Photo. Supplies. 
Home Office. N. W. Cor. State & Washington Sts.. Chicago. 



SOMETHING NEW ,« 

ELEGANT AND DRESSY. 
THE "CHID" -^ 

CRACKLESS LINEN CUFF 

If your dealer does not have 
them, send ^5c. for a pair. 

THE CHID CUFF CO. 

90B D Lippincolt Building, 

riiiiiiuviphfii, 1*11. 




ofivon 



COMFORT. IN CAMP .*. and ,-. ON THE YACHT 

"ill in- fouii.t in [he use i.f 

"PERFECTION" AIR MATTRESSES, 

1'ILMIWS and d>HIOXS. 

When deflated can be packed in small space. 

J5T* Catalogue sent on request. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 



LOS AMI ELKS RLTiUKR Co., I.O.S AMiFLKS, CM.. 
idling ugeuls for California. Washington, Oregon, Si-Viulii und 




CifE insurance company 
our "bond policy" m 

Is particularly adapted lo those who \l 
Can lay aside VI 

©to a month M 

l\ij or more— it provides liberal insurance ^ 
together with a profitable investment. Full In- 
formation by mail FKEE. 




Che Force 

behind, the force 

18 the educated mind which plana 

and directs the work of others. 

You can rise to a higher position 

without interrupting your work 

orleavinghome. You can get 

A Technical 
Education 

BY MAIL. 

We have pre pared sucueaaf ul Mechanical 
Architectural Draughtsmen, Elec- 
trical or Steam KnKineers, Archi- 
tect**, Survey org, Chemists, Corres- 
pondents, Steitugruithcrn and Rook- 
keeper*. Write for circular. Mcutiui) 
the i>r«l<_'s»ion you wish to enter. 
The liit<-riifition&lt_'orrfs|>oii<n<n<e School!, 
lto.x »43 Sc runt 011, I*u. 




WALWORTH 

PIPE VISES 



are thf Heaviest and 
Strongest vises made. 
' Renewable Steel Jaws. 
WALWORTH MFC. CO., 

1 28 TO 136 FEDERAL STREET, BOSTON, MASS. 
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TRADE MARK 

ECAMOI 



D" 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Uut.arnishable. Waier, (til and 
Weatherproof. Durable. Kasilv Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, .Machinery, dy- 
namos. Motors. Apparatus, Arc Lamps, Sockets, Brack- 
eta. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 



PHILAJDELPH I A - PENN. THE AMERICAN PEGAMOID CO., 339 B'way, New York 



THE "CHALLENGE" SAFETY RAZOR. 



THE BEST, SAFEST, QUICKEST, CLEAN- 
EST, SMALLEST AND MOST PRACTICAL 
RAZOR IN THE WORLD. 

I'l-ice SI. 00 complete iu neat till case. 

Jj?~ Send for Circular. Address 



CHALLENGE CUTLERY CORP'N, 




MECHANICAL 



/ 't.f Iulrriiminnihl Aril h mm-jLiii- fit., 

1 if I - II' LA HALl.,fc >l-. 1 Iluauoti LLj1.1..,c . i.UIL.\.'.i.. T 1 ' 




Cbe Cypewriter €xcba^t 




\M Barclay St.. NEW YOUK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandoite St.. 

KANSAS CITY, MO. 
209 North 9th St.. 

ST. LOUIS, MO, 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE. MD. 

We will save yuii from 10 

to :)()%<)]) Typewriters of ail 

makes. Send (or Cattilotjiic. 



lRUSTMAiiBi s N PWEV tHTJB 

■^iHil.lMVWWIIIIH.llHUfiW ■ 




This Units Wind, »te:im, «r I lor- e Tower. 
We oit'er the WKHsTKK :'% *clual horse power 

GAS ENGINE 

r Hi 50. Ji-Rfi in per cent .iiacoi nt for ensh. Built 
on iiiterchaupeab e plan. Buill of bt-sl material. 
Untie 'ii lots of Kiii therefore w> C'tn mal(« the pritrft. 
1'oxed lor Bhiptnent WBijrtit fiih lbs. Made lor Gas 
or';usoline. Also lioi-izont.il Er.,;inea, 4 to Xlt h. p. 

WKBSTEH MFIJ, CO., 
1(17 i West 1-Jth St.. C!hiciuru. 

Raflt*ni B Piieh; 3? T 1 E*w *.tr.v. Haw \'flr\> tlty 

S..iiiji.^il Arentti Bolflitrt \ fiitti-whid ffl . t,i.!.. 

Sn fttdl niul l.-i!nyi'tt*i Si*.. \l>w CFrliMiF.p, l.n. 




20th CENTURY el l c a t S n v c ap h 0R 

This Ideal Gentleman's Launch, elegantly finished, 
simple, seaworthy, safe, reliable. Seats 8. Speed S 
miles. Guaranteed for one year. Price SiilO.M. Order 
now, avoid Sprintr rush. Send 10 cents for handsome 
7()-pag* catalogue of Steam and Sail Yachts, Launches, 
Row Boats, Canoe!«. RACINE BOAT MANU- 
FACTURING CO*, Cox «, RACINE, WIS. 



GAS and GASOLINE 
ENGINES. 

KshiK Natural Gas, 
f'oal Gas, Producer 
(ias, and Gasoline di- 
rect from the tank, 
lto 40 H 1\, actual. 
The Springfield 

(ins Euuiiir Co. 
'^1 W. WashiiiKton St 

Springfield, O. 




When you BurASMiTri-PRfMif:^ 

THt WDniNO MACHINE UMBODYING All 
Tt1£Mf5T fEATURES IN TYPEWRITER 

CONSTRUCTION. <JW£>ffl/WOtW&Z£ 

,n[ *SMim Premier svtwcusln.y. 
TtPtWRITCRCO. us. A. 



BUILD YOUR OWN ENGINE. 

C CASTINGS 

■mM^. &ASDLIME EMBlNeP%lAU»CrtK 

GERE' L AUNC H-'E N CINE WKS Sibi 



^^ 



HIGH 



GRADE FOOT POWER LATHES 

\V. 1". »AVJS. ltOLIHEKriiK. K. V. 



JbT05 

1 COVERINGS! 

ABSOLUTELY FIRE PR0OF.I 
PERFECT flQK gpriPUCTORSi 
BLE. EASILY APPLIEO.I 



ASBE 
FIRE- FELT 

PURE ASBESTOS. 

REPLETE Wrm AIR CELLS 
STRONG. U6HT. PLEXI 



=1 THREE FEET LONS. 
>i INCH TO 16 INGHE5. 
S MT'G CG 

H.APELPHIA AOStOr.- 



[l I ! 5TANDARD I 'I PI 7 . 
N.W. .JOMISE 



*tlE« Y0Rft,-CMtCA&O PKrll 



U0UID PAINTS a STAINS. 
ELECTRICAL MATERIALS. 



WILUAMSSS 8 




tr. wcrt? £>esn.£-/? ooE* wor ji/mr- rot/. 
T"E ^j. a. WILLIAMS CO. 



IS - DR1SDEN ^SVDNEV, 




All that is the latest in the fashionable and 

practical styles of ladies' watch 

specialties are realistically 

illustrated in the 

Muc IBoob 

One is a dainty 
revival of the old bull's- 
eye watch of our grandparents. 
Blue Book sent free if you write for it. 
New England Watch Co,, 37 & 39 Maid«nLane,N.Y. 



P. T. AUSTKN, Ph.D., F. J. MAT1VALD, L. S. Mt)TT, 

President. Vice-Pres, Sec. and Treas. 

lbs Austen Chemical Research do. 

T'x|>L*rimi;ntal [iivcMtiL'atioti nf Teebnical }*rohli'inrs. 
keM-ui'L-b Work bn ManuiuctLtrera. Impiovt-mtiit at id 
InvBUttort uf I'roi'r-.si 1 -! ami Profluctft, I'tilizatlon i»f 
Wftfitflaflrid Oiiapplled Subytuiictre. [d-ductiuTi ul" Mnh 
ufactiirtiig Posts. Vesttnft, PerfecUnpt, InlroLlncln^ and 
hS^pofhiL.' of Innr^M-s and Frnihicts. Mumiructurintf 
KorinnlFir.. ; 7" Expla itatwry Gxrctttaf &n Applicatiim, 
m HKAVKK ST15EKT, NEW VORH. 

Co new Subscribers 

« of the * 

Scientific American, 

*■ * 

Perhaps Vou Don't Know ^^^ 



that the Supplement is a separate and distinct 
publication from the Scientific Amkhican, and 
was established in lSTfV. The 

Scientific American Supplement, 

although of uniform size and appearance as the 
SCIENTIFIC A.\I KU (CAN, 

Garries no Advertising — ■*. 



It contains articles that are too lon« or too techni- 
cal for insertion in the Scientific Amkhican. 
Reports of meetings and abstracts of important 
papers read before scien'iric, eiiKineerin f i, electri- 
cal and other societies all over 1 he world are given. 
It is fully and handsomely illustrated, it has 
short items of electrical, engineering and general 
scientific news and carefully selected formula*. 
recipe.--, etc. The (wo publications, when taken 
together, form a most complete work, showing the 
progress of too arts, sciences, chemistry, and man- 
uJactiiies, not only in America, but 

Over the Ulhole Ulorld ■ 

Every subscriber to the Scientific American. 
who can afford it. should also take tlie Sl'Fn.K- 
mknt and ol-H'iin tlie benefit of the combination 
rate. Terms lot the Supplement alone, ¥5.00 a 
year. Subscribers to the Scientific Amkhican 
may send #4.llll for one year's subscription to tlie 

Sri'lM.LMENT. 

%*?T* See Combination Rates in another column. 

Remit by Check, Draft or Postal Order to 

MUNN & CO., Publishers, 
361 Broadway, New York City. 



IFSSOP'S STEEL th b e eVt rv 

Ul- W FOR TOOLS. SAWS ETC. 

W" OESSOP A SONS L« 91 JOHN ST. NEW YORK 



PRiivrTiivro INKS 

The scientific AM£kicak i^ printed witfl CHAS 
BNBLT .JOHNSON & CO.S INK, Tenth and Lombard 
Bts., Philadelphia, and 47 Rose St.. opp. Duane, New York 



^MT THE HARRINGTONS KING PERFORATING CO. J§ SCREENS 

|!N^li PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. 0*iCi!\<3«> ^9? of all kinds. 



